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Executive Summary

This Engineering Evduation/Cost Analysis (EE/CA) is for the Bayou Verdine Area of Concern of
the Cacaseu Estuary. It was prepared on behdf of Conoco Inc. (hereinafter “Conoco”) and Sasol
North America Inc. (hereinafter “Sasol”, formerly CONDEA Vista Company) to Support a Non-
Time Criticd Removd Action. This EE/CA provides various dterndives for the eventud
performance of a Response Action for Bayou Verdine that will be conducted under USEPA’s
CERCLA 8§ 106 Authority. The EE/CA is used as the primary decison document for evauating
dternative actions and providing a mechanism for public involvement in the Response Action
process. This EE/CA is congstent with the Nationa Contingency Plan and USEPA guidance.

BACKGROUND

The Cacaseu Eduary is located in the vicinity of Lake Charlesin Cdcasieu Parish, Louisana. The
estuarine portion of the Calcaseu watershed extends from the sdtwater barrier, north of Lake
Charles, to the Gulf of Mexico. The Cacaseu River/Cdcaseu Ship Channd is joined by severd
tributaries within the estuary including Bayou Verdine. Higtoricd discharges, permitted discharges,
as well as agriculturd and indudtrial sormwater runoff, and accidental spills have contributed to
chemicd loading of surface water, sediment, and biota within the estuary system. In addition, the
Cadcasieu Estuary has dso been affected by a number of physical aterations such as construction of
the Cdcaseu Ship Channd and dredging of the river and the various estuary’s bayous. The
Cdcaseu Estuary has been the subject of a number of environmentd investigations by both public
and private parties, including the investigations performed by Conoco and Sasol in Bayou Verdine,
which have led to this EE/CA.

Bayou Verdine is a wetland bayou located within the Cacaseu Estuary, southwest of the city of
Westlake and dightly northwest of the city of Lake Charles. Bayou Verdine's heedwaters originate
in a predominantly agriculturd area immediatdly north and northwest of the Conoco and Sesol

fadlities and flow in a generally south-southeast direction, subject to tidd influences, through the
Conoco facility before entering Calcaseu River a Coon Idand Loop. Dueto itslocation within the
watershed, this system likely receives non-point source input from agricultural and from urban
drainage. Accompanying these potential non-point sources are the past and current input from
industrial and urban drainage ditches (including West Ditch and Faubacher Ditch).
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SITE CHARACTERIZATION

This EE/CA summarizes the higory and background information regarding Bayou Verdine, and
detalls the additiona investigations conducted in support of the evauation of remova action
dternatives. A more thorough presentation of Site conditions, particularly information concerning
the nature and extent of contamination in sediment and surface water, the biologica survey and the
ecologicd risk assessment, can be found in the following publicly available documents that are
incorporated by reference:

1) Bayou Verdine Investigation: Volume I, Nature and Extent Investigation,
Lake Charles, LA (NEI Report). ENTRIX Inc., October 12, 1999.

2) Bayou Verdine Investigation, Volume Il: Screening Level Ecological Risk
Assessment, Lake Charles, LA. ENTRIX Inc., November 3, 1999.

3) Bayou Verdine Investigation, Volume |11, Baseline Ecological Risk Assessment,
Lake Charles, LA (BERA). ENTRIX Inc., March 30, 2001.

4) Bayou Verdine Investigation, Volume 1V, Baseline Human Health Risk
Assessment, Lake Charles, LA (HHRA). ENTRIX Inc., April 12, 2001.

For the purposes of this EE/CA, the “Site’ or “Bayou Verdine Area of Concern” is defined as the
discrete portion of the Bayou Verdine channd extending upstream 2.9 miles from its mouth and its
tributaries and each of their associated surface water, sediments, soil, biota, adjoining shoreline and
banks, riparian habitats and wetlands. The 2.9 mile Bayou Verdine channe was subdivided into
four spatidly distinct reaches extending from 0.5 miles upstream of the Conoco facility to Coon
Island Loop.

The NEI identified the chemicd condituents of potential interest in Site surface sediments and
surface water and provided an evauation of the spatial extent of these congtituents. The NEI results
were conddent with hisorical data in that relaively few compounds are detectable in Bayou
Verdine surface water. Condtituents detected in sediments included volatile organic compounds,
polycyclic aromatic hydrocarbons, metas, pesticides, polychlorinated biphenyls, and semivoldtile
organic compounds. The HHRA provided a quantification of the potentid risk to humans exposed
to Ste congtituents and the BERA provided an evauation of risks to potential ecological receptors.
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RESPONSE ACTION SCOPE

There are two digstinct areas within the Bayou Verdine Area of Concern: the West Ditch Area and
the Main Channd. These two areas have different characteristics and therefore are addressed
separately in the EE/CA. The response actions for both areas will address sediments and certain
soils within limits defined based on an evauation of the didtribution of congtituents, the potentia risks
associated with exposure to these congtituents, and practical considerations.

West Ditch Area

Elevated 1,2-dichloroethane (EDC) concentrations were detected in sediments of Bayou Verdinein
ardatively locdized portion of the Site near the confluence of West Ditch and Bayou Verdine. A
sediment remova action concentration god of 289 mg/kg EDC (wet weight) was caculated using
the exposure factors from the HHRA and a consarvative target carcinogenic risk level of 1 x 10°.
To provide added protectiveness, the limits of the remova actions described in this EE/CA extend
beyond the limits of the 289 mg/kg concentration god. Alternatives that involve dredging or
excavating the sediments include the sediments and the upper Sx inches of underlying clay.
Assuming a remova depth of 3 feet throughout the West Ditch Area, the estimated volume of
sediments to be addressed by dredging/excavation dternativesis 2,600 in-place cubic yards.

Main Channd

The Main Channd Area includes the four reaches of the Bayou Verdine Area of Concern, not
including the West Ditch Area.  The HHRA indicates that human hedlth risks associated with
sediment contact are within the acceptable range for the Main Channdl. The response action for the
Main Channel will be implemented to provide protection to ecologica receptors by targeting areas
where sediment congtituents have the grestest potential for adverse effects. The scope of the Main
Channd remova action is defined based on condtituent distributions and practica consderations as
summarized below:

Reach 1 — This reach is south of Interstate 10 and downstream of the Conoco facility to
Coon Idand Loop. Elevated congtituent concentrations are distributed throughout the
sediments in the upper portion and in isolated areas within the middle portion. Theremova
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action will address the upper and middle portions of the reach (beginning at the bridge
gpproximately 800 feet upstream of Coon Idand Loop and continuing upstream
approximately 4,800 feet to Interstate 10). Downstream of the bridge, the weight of
evidence indicates that only localized sediments exhibit toxicity. These downstream
sediments will be addressed through natura recovery so the habitats will not be disturbed
by the remova action No dredging will be conducted where the bayou crosses under
Interstate 10 or other crossings.

Reach 2 — This reach traverses the Conoco refinery property with industriad activity on
both sdes. Elevated congtituent concentrations were found in the sediments within this
resch of the Bayou. The remova action will address the entire length of Reach 2 except
where the bayou intersects roads and other crossngs.

Reach 3-— This reach is dso updream of most of the historical and current industria

activity. There are locadlized areas with potentid impaired sediment qudity, but the weight of
evidence suggedts that there would be minimal risk reduction by addressing these locdized
areas. In addition, this reach of the bayou is shdlow and winding with a heavily wooded
shordine causing implementability concerns. Reach 3 will be dlowed to continue to recover
naturally except for the most downstream section near Old Trousdale Road, which is part of
the West Ditch Areadescribed above.

Reach 4 — This reach is upsream of the mgor point-source discharges and is considered
outsde of the influence of higtorical and current indudtrial discharges. The removd action
will not be implemented within Reach 4.

Sediment profiles revedled that most congtituents were located within the top saverd inches of the
sediments with lesser quantities occurring a mid-depth and the lowest quantities in the native clay
layer. An exception to this trend was observed in the upper portion of Reach 1, where the highest
condtituent concentrations were detected in the 12- to 15-inch interva. Alternatives thet involve
dredging will address the upper 1 foot of materid in Reach 2 and the lower portion of Reach 1, and
2 feet of materid in the upper portion of Reach 1. The total estimated amount to be dredged is
approximately 17,700 in-place cubic yards of sediment.
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ALTERNATIVES CONSIDERED

A range of remedid technologies were consgdered that include naturd recovery, various
containment technologies, excavation and dredging, onsite therma desorption, offsite disposd in a
landfill and offdte incineration. These technologies were assembled into the following dternatives:

West Ditch Area

Alternative WD-1 - Natural Recovery

Alternative WD-2 - Remova and Offsite Incineration/Disposal
Alternative WD-3 - Removal and Ongite Therma Desorption
Alternative WD-4 - Containment/Capping

Main Channd

Alternative MC-1 - Natura Recovery

Alternative MC-2 - Dredging and Offste Disposal
Alternative MC-3 - Dredging and Onsite Consolidation
Alternative MC-4 - Containment/Capping

A detailed andyss was conducted for each dternative based on the EE/CA evduation criteria of
effectiveness, implementability and cost. A comparative andys's was then conducted, comparing
the dternatives performance againg these criteria

RECOMMENDED ALTERNATIVES

Consdering the relative performance of the aternatives againg the EE/CA evauation criteria, the
recommended removal action dternatives are Alternative WD-2 (Dredging and Offste
Incineration/Disposal) for the West Ditch Area and Alternative MC-3 (Dredging and Onsite
Consolidation) for the Main Channel as described below.
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West Ditch Area

Sediments will be removed from the West Ditch Area and transported offste for
incineration/disposd. A barrier system and cover will then be placed over the underlying clay.

Remova - The removad action will include sediments within the West Ditch Area that are
above the risk-based remova action concentration, and 0.5 feet of the underlying clay.
Two potentia remova options are presented in this EE/CA, remova with a vacuum truck
and remova with a hybrid mechanica/hydraulic dredge. The sdected remova option will
be determined in the design phase. Temporary diverson structures will be ingtdled to divert
the bayou during the remova activities.

Off-Site Incineration/Digposd - Some of the materid removed from the West Ditch Area
will likely be subject to land disposal redrictions.  Accordingly, this materid will be
transported offste to a permitted commercia hazardous waste incinerator. Excavated
materids that are not subject to land disposa restrictions will be disposed of a an offsite

disposd facility permitted to accept the waste.

Barrier System and Cover - A competent barrier system will be constructed on top of the
underlying clay. Conceptualy, the barrier system will consst of the following three layers
from the bottom up:

1. A barrier layer directly on top of the clay to impede the vertical movement of water
and sediments,

2. A protective layer to protect the barrier layer; and

3. Sand/dlt cover materid to provide a subdrate with a texture smilar to natura
conditions (minimum of one-foot thick).

There are three options for barrier sysem configurations presented in this EE/CA. The
configuration to be used will be determined in the design phase.
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Main Channd

Sediments will be dredged from sections within the Bayou Verdine channd. The dredged materid
will be pumped to the Trousdale Road Ponds (two ponds located on the west side of the Conoco
facility) where the sediments will settle out and consolidate. A soil cover will be congiructed over
the Trousdale Road Ponds, the area will be regraded and vegetation will be established. Post-
condruction monitoring of the Trousdale Road Ponds will be conducted.

Dredging - Sediments will be dredged from sections within Reaches 1 and 2 of the Bayou
Verdine channd that have the grestest potentid to affect Site risks. The dredging will
consgst of one pass with a smal hydraulic dredge to remove the upper nomind 1-foot of
sediments. A second pass will be made over the northern section of Reach 1 to remove an
additiond 1-foot of materid.

Consolidation - The dredged sediments will be pumped to the Trousdale Road Ponds. The
sedimentsin the Trousdale Road Ponds will be alowed to settle and dewater, and the water
will be pumped through a multimedia filter and then to Conoco's permitted Wastewater
Treatment facility.

Cover Racement - After consolidation, a geotextile and geogrid will be placed over the
dredged materid in the ponds to provide a suitable base for heavy equipment and the
overlying cover layer. A soil cover will be placed over the geotextile/geogrid and the area
will be regraded to be consstent with the surrounding topography. The area will be
vegetated with grasses or other appropriate upland plants to maintain the integrity of the
cove.

Post-Remova Sampling and Monitoring — Post-remova sampling will be conducted to
measure the progress of natural recovery in the surficid sediment layer.  Groundwater
monitoring will be conducted for the Trousdae Road Ponds and there will aso be
monitoring of the competency of the cover system. A 5-year monitoring period is assumed.
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SECTIONONE Introduction

This document presents the Engineering Evaluation/Cost Andysis (EE/CA) for the Bayou Verdine
Area of Concern of the Cdcaseu Estuay. This EE/CA was prepared on behdf of Conoco Inc.
(hereafter “Conoco”) and Sasol North America Inc. (hereafter “Sasol”, formerly CONDEA Vida
Company), in accordance with that certain Adminigtrative Order on Consent for an Engineering
Evauaion/Cost Anayss to Support a Non-Time Criticd Remova Action (AOC)*. This EE/CA
has been prepared consgtent with the National Contingency Plan (40 CFR 300 et seq.) (NCP) and
the United States Environmental Protection Agency (USEPA) Guidance on Conducting Non-
Time Critical Removal Actions Under CERCLA (EPA 540-R-93-057) (USEPA, 1993).

1.1 BACKGROUND

The Cdcadeu Eduary is located in the vicinity of Lake Charles in Cdcaseu Parish, Louisana
(Figure 1-1). The Cacaseu River flows goproximately 160 miles from its heedwaters to the Gulf of
Mexico. The estuarine portion of the Calcasieu watershed extends from the satwater barrier, north
of Lake Charles, to the Gulf of Mexico. The Cacaseu Estuary is characterized by a number of
digtinctive physicd features, including Lake Charles, Prien Lake, Moss Lake, and Lake Calcasieu.
The Cdcaseu River/Cacaseu Ship Channd is joined by severd tributaries within the estuary, the
most notable being Bayou Verdine, Contraband Bayou, Bayou d'Inde, and Bayou Olsen. The
Intercoastal Waterway connects the Calcaseu Estuary with the Sabine Lake system to the west,
and Grand Lake to the east.

The land surrounding the Cacaseu Estuary includes undeveloped, rurd residentid, commercid, and
heavy indudtrid properties. Heavy industry dominates the southern reaches of Bayous d' Inde and
Verdine on both sdes. Higtorica discharges, permitted discharges (as identified in the Nationd
Pollution Discharge Elimination System; NPDES), as well as agriculturd and indudrid drainage
ditches (ncluding the West Ditch, the Faubacher Ditch, and the Kansas City Southern Railroad
Wes Ditch), discharge to the Cacaseu Estuary. These discharges (current and historic),
sormwater runoff municipal wastewater treatment plant discharges, and accidenta spills have
contributed to chemica loading of surface water, sediment, and biota within the estuary system. In
addition, the Cdcaseu Eduary has dso been affected by a number of physica dterations.
Congtruction of the Cadcasieu Ship Channel in 1941 has dtered the sdinity regime of the Cacasieu

! Administrative Order On Consent For An Engineering Evaluation And Cost Analysis To Support A Non-
Time Critical Remova Action. U.S. EPA Docket No. 6-08-02. Respondents. Conoco Inc. and Sasol North
Americalnc. February 15, 2002.
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Estuary and impacted marsh areas to the west of Calcasieu Lake. Water control structures were
ingdled by the United States Fish and Wildlife Service (USFWS) to reduce these impacts.

In addition, much of the Calcasieu River and portions of the various estuary’ s bayous were dredged
or rerouted during the 1950s. For example, the southernmost 3,500 feet of the Bayou Verdine was
rerouted to the west when Olin Corporation built a pond over the origind bayou. Moreover,
periodic navigationa dredging is conducted to facilitate access by oceant going vessels and/or barge
traffic. These physical dterations have most certainly contributed to the stresses on the Cacasieu
Eduary.

The Cdcaseu Estuary currently supports a recregtiona fishery primarily targeted on sea trout,
redfish, black drum, and flounder. In addition, commercid fisheries for shrimp and crab exist in the
southern portions of the Cacaseu Estuary, primarily in the Cacasieu Ship Channd. However, fish
consumption advisories have been issued in the estuary to protect human hedth from adverse effects
associated with the ingestion of contaminated fish.  Although the Calcasieu Etuary is not used as a
drinking water source, the surface waters have been designated by the Louisiana Department of
Environmenta Quality (LDEQ) as supporting primary contact recreation, secondary contact
recreation, and fish and wildlife propagation.

The Cdcaseu Estuary is not, nor has it been proposed for incluson, on the Nationa Priorities Ligt.
Notwithstanding, the Cdcaseu Estuary has been the subject of a number of environmenta
investigation by both public and private parties, including the investigations performed by Conoco
and Sasol in Bayou Verdine which have led to this EE/CA.

Bayou Verdine is a wetland bayou located within the Cdcaseu Estuary, southwest of the city of
Westlake and dightly northwest of the city of Lake Charles in Cacasieu Parish. Bayou Verdine's
headwaters originate in a predominantly agriculturd area immediately north and northwest of the
Conoco and Sasol fadilities and flow in a generdly south-southeast direction, subject to tida
influences, through the Conoco Fecility before entering Cacasieu River & Coon Idand Loop. A
map which generdly depicts Bayou Verdineis presented in Figure 1-1.

The need for this EE/CA is based on USEPA’s, Conoco’'s and Sasol’s dedire to identify an
gppropriate Response Action in order to mitigate any potential human health and/or ecologica risk
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in Bayou Verdine associated with the Companies operations and to resolve any concomitant
datutory liability.

1.2 RESPONSE ACTION OVERVIEW

This EE/CA provides various dternatives for the eventua performance of a CERCLA Response
Action for Bayou Verdine that will be conducted under USEPA’s 8106 Remova Action Authority.

USEPA has categorized Remova Actions in three ways. emergency, time-critica, and non-time-
critical, based on the type of Stuation, the urgency and threet of the release or potential release, and
the subsequent time frame in which the action must be initiated. The Response Action described in
this EE/CA will entall a non-time remova action because the action can start later than 6 months
after the determination that aresponse is necessary.

An EE/CA must be completed for adl non-time-critica removal actions as required by Section
300.415(b)(4)(i) of the NCP. The EE/CA is used as the primary decison document for evauating
dterndive actions and providing a mechanism for public involvement in the Remova Action
process. The EE/CA scope, as defined in USEPA 1993, includes the following eements:

Compilation of Ste characterization data and presentation of a streamlined risk
evauaion;

Development of the response action objectives,

Development and andysis of remova action dternatives based on effectiveness,
implementability, and cost; and

Recommendation of the remova action aternative that best meets the objectives.

Following public review of and comment on this EE/CA, USEPA will develop an Action
Memorandum. The Action Memorandum is a concise, written record of the decison to sdect an
appropriate response action, substantiates the need for a response action, responds to public
comments, identifies the proposed action, and explainsthe rationde for selection.
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1.3 ORGANIZATION OF THE EE/CA REPORT

The remainder of this EE/CA is organized in the following sections:

Section 2.0

Section 3.0

Section 4.0

Section 6.0

Section 7.0

Site Characterization: Provides a compilation of the Bayou Verdine ste
characterization data.

Risk Evduation: Provide summaries of the Basdine Human Hedth and
Ecologicd Risk Assessments that have been performed for Bayou Verdine.

Response Action Goals and Objectives. Provides the goals and objectives
of the response action for the Bayou Verdine Area of Concern.  Section
5.0 ldentification and Andyss of Remova Action Alternatives. Definesthe
remova action scope, and identifies remova action dternatives that meet
the response action gods and objective, and evauates the performance of
these aternatives with respect to effectiveness, cost and implementability.

Comparative Andlyss of Remova Action Alternaives  Provides an
evauation of the rdative performance of the remova action aternatives.

Recommended Removd Action Alternative  Provides a recommended
remova action dternative for the Bayou Verdine Area of Concern.
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This section summarizes the Site history and background information, and detalls the investigations
conducted in support of this EE/CA. A more thorough presentation of Site conditions, particularly
information concerning the nature and extent of contamination in sediment and surface water, the
biologica survey and the ecologicd risk assessment, can be found in the following publicly available
reports which are incorporated herein by reference: 1) Bayou Verdine Investigation: Volume I,
Nature and Extent Investigation, Lake Charles, LA (NEI Report); 2) Bayou Verdine
Investigation, Volume I1: Screening Level Ecological Risk Assessment, Lake Charles, LA; 3)
Bayou Verdine Investigation, Volume 111, Baseline Ecological Risk Assessment, Lake Charles,
LA (BERA); and 4) Bayou Verdine Investigation, Volume |V, Baseline Human Health Risk
Assessment, Lake Charles, LA (HHRA); ENTRIX, 1999a, 1999b, 2001a, and 2001b,
repectively.  The 1999 reports (Volumes | and 1) focus on the results of the field investigations
conducted in 1999 to assess:

Whether chemica condtituents were present in sediment and surface water and to
evauate the magnitude and spatid extent of these condtituents within the bayou;

Identify biologica resources present within the Bayou Verding;

Cdculate preiminary estimates of potentiad ecologica risks within Bayou Verdine;
and

Identify chemica condtituents that pose potentid risk to sdected ecologica
receptors and thus, may require further evauation in a basdine ecologica risk
asessment (BERA).

The 2001 reports (Volumes 111 and 1V) present Site basdine human heath and ecologicd risk
asessments. The purpose of the HHRA and BERA was to provide an estimate of the potential risk
that certain chemica condituents in Site surface water and sediment may pose to human and
ecologica receptor populations. The hypothetical exposure scenarios and calculated potentid risks
inthe HHRA and BERA are conservative and present aworst case type evauation.
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2.1  SITE DESCRIPTION

2.1.1 Site Location

Bayou Verdine is a wetland bayou located within the Cdcaseu Estuary southwest of the city of
Westlake and dightly northwest of the city of Lake Charles in Cdcaseu Parish. Bayou Verding's
headwaters originate in a predominatdy agriculturd area immediatey north and northwest of the
Conoco and Sasol facilities and flow in a generdly south-southeast direction, subject to tidal
influences, through an indudtridized area before entering Cdcaseu River a Coon Idand Loop
(Figure 1-1).

2.1.2 Site Description

For purposes of this EE/CA, the “Site’ or “Bayou Verdine Area of Concern” is defined as the
lower 2.9 miles of Bayou Verdine. The Steis generaly bounded downstream t its confluence with
the Cacaseu River a Coon Idand Loop, and is bounded upstream generdly a a point
approximately 0.5 miles upsiream of Old Trousddle Road. Within this areg, the Site includes the
Bayou Verdine channd and its tributaries and each of their associated surface water, sediments,
soil, biota, adjoining shoreline and banks, riparian habitats and wetlands. The ared extent of the
Siteisgenerdly depicted on Figure 2-1.

During the NEI, the Site was divided into four spatidly distinct reaches, which are asfollows:

Reach 1: This reach is bounded downstream by Coon Idand Loop and upstream by the
Interstate 10 overpass. Thisreach is gpproximatey 1 milein length.

Reach 2: This reach is bounded on the downstream end by the overpass of Interstate 10 and
on the upstream end by the bridge a Old Trousdae Road, approximately 100 feet
upstream of the confluence of the west ditch and Bayou Verdine. This reech is
aoproximatdy 0.7 mileslength.

Reach 3: This reach is bounded on the downstream end by the bridge at Old Trousdale Road
and on the upstream end by the bridge at New Trousdae Road. This reach is
aoproximately 0.7 milesin length.
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Reach 4: This reach is bounded on the downstream end by the bridge at New Trousdde
Road and extends gpproximately 0.5 miles upstream of this point.

These Reaches are depicted on Figure 2-1.

The Site adjoins agriculturd, residentia, commercid and industrid properties. The primary land use
adong Reaches 1, 2, and 3 of Bayou Verdine is industrid. Commercid land use is present farther
west from the north end of Reach 1 and the south end of Reach 2, dong Interstate 10 and Highway
90. Former residentid and some current residentia areas are present north of the area of industria
land use on the north sSde of Reach 3. Rurd and some residentia land use is present farther north
of the bayou in Reach 4. The watershed upstream of Reach 4 includes agricultural and residentia
land uses.

Due to its location within the watershed, this system likely receives non-point source input from
agricultura lands encompassing its northern reaches, and from Faubacher ditch. Faubacher ditch
serves as an urban drainage system for the city of Westlake and flows through the current Conoco
property prior to its discharge directly into Bayou Verdine (National Oceanic and Atmaospheric
Adminigration (NOAA, 1997). Accompanying these potential nor+point sources are the past and
current industrial point source discharges into Bayou Verdine (NOAA, 1997) (ENTRIX, 1999).

During the 1950's, the southernmost 3,500 feet of Bayou Verdine was rerouted by Olin
Corporation when they built apond over the origina bayou. The former route of the Bayou south
of Interstate 10 was to the east of its present course, but the confluence with Coon Idand Loop was
near its present mouth (PRC, 1994). The only reported dredging of Bayou Verdine in recent
history was by PPG in 1992 at the North Barge Sip (PRC, 1994). Bayou Verdine is reportedly
about 20 feet deep in this area.

2.1.3 Climate

The dimate is dassfied as humid subtropicd with a strong marine character. Winds are typicaly
light and the prevaling wind flow is southerly during much of the year. The annud average
temperature is 69° Fahrenheit (°F). Average temperatures for January and July are 56°F and
81°F, respectively. The average annud rainfal is 54.05 inches. Rainfdl amounts are subgtantia
during dl seasons. Almogt dl rainfdl occurs from brief convective showers, except occasondly
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during winter when nearly continuous fronta rains may persst for afew days. In spite of the large
norma rainfal amounts, dry pdls of two or three weeks duration are not uncommon.

The winter months are normaly mild with cold spells usudly of short duration. Temperatures of
20° F and below are extremely rare, occurring only about one year in five. Snow is negligible.
Many years pass without measurable snowfall.

The summer wesether is conastently warm and humid but the temperature rarely reaches 100°F.
The humidity is often above 90 percent a night and sldom fdls below 50 percent during the
afternoons.

The spring and fall seasons are very mild with brief rainsinterrupting periods of dry sunny weether.

The area weather is occasondly influenced by tropica sorms or hurricanes. The Nationa Weether
Service (NWS, 1998) indicates that severe storms occur in the area with the following frequencies:

A tropicd storm passes through the area (based on a 150 nautica mile radius of
Lake Charles) about every 1.6 years,

A hurricane passes through the area every 3.3 years, and

A magor hurricane passes through the area every 14 years. The longest bresk in
tropica storm activity was 7 years (1905-1912).

Some of these storms may be accompanied by tornadoes.
2.1.4 Topography
The Site area congigts of low-lying flatlands at devations generdly less than 20 feet NGVD. The

topography dopes towards Bayou Verdine from both sides, ranging from 10 to 15 feet NGVD
away from the bayou to 5 feet NGVD or less at the bayou.
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2.1.5 Regional Hydrology

The Cdcaseu Etuary is characterized as a humid subtropicad woodland and wetland system. The
mgor hydrologic feature in the estuary is the Cacaseu River and Ship Channel, which extends
southward to Cacasieu Lake and the Gulf of Mexico. Bayou Verdineisatributary of the Cacaseu
River and is located within the 100-year floodplain of the Cdcasieu River Basin (PRC, 1994).

Bayou Verdine s headwaters originate in a predominately agriculturd area immediatdy north and
northwest of the Conoco and Sesol facilities and flow in a generdly south-southeast direction,
subject to tidd influences, through a indudtridized area before entering Calcaseu River a Coon
Idand Loop. Its headwaters are freshwaters that mix with brackish to sdine water of the Calcasieu
River to the south. Bayou Verdine enters the Cacaseu River at Coon Idand Loop (Figure 1-1).

The areas of Bayou Verdine above Reach 1 generdly have water depths of less than 6 feet. Water
depthsin Reach 1 are generdly between 6 and 8 feet. As Stated above, the North Barge Sip has
been dredged and the water depth is reportedly about 20 feet in this area near the confluence with
Coon Idand Loop.

According to the 1992 US Fish and Wildlife Service's Nationd Wetland Inventory Map, the
uppermost portion of Bayou Verdine is classfied as a paudrine aguatic sysem containing
deciduous trees. The middle portion of the bayou is composed of two different habitat types 1) a
riverine segment with a permanently flooded channel; and 2) a paustrine segment dominated by
deciduous shrubs that is periodicaly flooded. All portions of the bayou sampled during the NEI are
tiddly influenced (ENTRIX, 19994).

2.1.6 Regional Geology and Hydrogeology

The Site is located within the Gulf Coastd Plain physiographic province of southwestern Louisana.
The aea is comprised primarily of unconsolidated Quaternary Pleistocene-age sediments.
Structuraly, the area conssts of a geosyncline that continues to receive large quantities of sediment
from multiple river discharges (Louisiana Geological Survey, 1984).

The Quaternary sediments are Pleistocene-age terraces deposited on the Gulf Coastd Plain during
glacid retreats (PRC, 1994). These sediments are typicaly composed of interbedded sands,

m IN\CALCASIEU\EECAFILES_JULY\EECA-FINAL_JULY.DOC\6-FEB-02\BTR 2‘ 5



DRAFT FINAL EE/CA
SECTIONTWO Site Characterization

gravels, slits, and clays. Four terrace deposits have been identified in Cacasieu Parish:  the
Williana, Bentley, Montgomery, and Prairie. The Bentley, Montgomery, and Prairie are exposed at
the surface in Calcasieu Parish. The surficid deposits in the Lake Charles area southwest of Bayou
Verdine are clays, dlts, fine sand, and shells of the Prairie Terrace (Louisana Geologica Survey,
1984).

At some locations, the Pleistocene terrace deposits may be overlain by Holocene dluvium consisting
of sandy and gravelly channd deposits mantled by sandy to muddy naturd levee deposits, with
organic-rich muddy backswamp depositsin between them (Louisiana Geologica Survey, 1999).

Stratigraphy of the shadlow depositsin the Site vicinity is generdly:

Intervas of days, slty cays, dayey slits, and slty clays generdly extend from
ground surface to depths of near 25 feet below ground surface (bgs). Thin sand
intervas that are lateraly discontinuous may occur within thisinterval.

A sand interva with thickness ranging approximately from 1 to 5 feet occurs near a
depth of 25 feet bgs a some locations.  This interva is designated the 25-Foot
Sand.

Intervals of glts, clayey slts, sty clays and clays extend from below the 25-Foot
Sand to depths ranging approximately from 50 to 80 feet bgs.

A sandy interva, designated the 50-Foot Sand is generdly present in the vicinity.
The 50-Foot Sand is generdly comprised of layers of interfingering sands, silts,
clayey slts, and sty clays.

The 50-Foot Sand is underlain by clays, sty days, dayey slts, and lts.

The 200-Foot Sand (discussed below) of the Chicot aguifer generaly occurs at
depths gtarting approximately 130 to 150 feet below ground surface.
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The principa aguifer system in the region is the Chicot aguifer. The Chicot aquifer system consists
of a complex series of dternating beds of unconsolidated sand, grave, silt, and clay (Nyman et dl.,
1990).

The Chicot aguifer system crops out in Louisanain southern Vernon and Rapides Parishes and in
northern Beauregard, Allen, and Evangeline Parishes. The aguifer system thickens and dips to the
south at a rate of aout 30 feet/mile. Along the southern edge of the outcrop area, water in the
aquifer system becomes confined beneath surface clay that thickens to as much as 200 feet
downdip. Clay within the aguifer system in the outcrop area generdly is thin and discontinuous.
Within parts of the outcrop and downgradient areas, the Chicot aguifer system conssts of a single
relaively massve sand (Nyman et a., 1990). In the Lake Charles area, the Chicot aguifer is
divided into the 200-Foot Sand, a 500-Foot Sand and a 700-Foot Sand. The names of these
sands were based on average depths of wells completed in each sand. In other areas, the Chicot
aquifer is described as including an upper Chicot agquifer and alower Chicot aquifer.

The Evangdine aquifer underlies the Chicot aguifer sysem. The Evangdine aquifer generaly ranges
from 400 to 900 feet in thickness and contains an dternating sequence of rdatively thin sand and
thick clay beds. Individua sand beds are thinner and finer grained than those of the Chicot aquifer
system (Whitfield, 1975; Turcan and others, 1966). Sand in the Evangdine aguifer ranges from fine
to coarse.

Clays that confine the Chicot aguifer system thicken consstently from the outcrop to the coagtline
and range from 1 to 200 feet in thickness. Clays between and within the aguifer units generdly are
thin from west to east, and clays are thin and discontinuous between Lake Charles and the
Atchafdaya River. The clay beds consst primarily of mixed layer clay and smectites, but Slt-sized
guartz is commonly an important congtituent.

2.1.7 Threatened and/or Endangered Species

Threatened and endangered species are those species that have been given specid legd and
protective designations by federd or state government resource agencies. A federdly endangered
Species is one that is in danger of extinction throughout dl or a Sgnificant portion of its region. A
federdly threatened species is one likely to become an endangered species within the foreseedble
future throughout dl or asignificant portion of itsrange (ENTRIX, 1999D).
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The USFWS has identified 21 federdly threatened or endangered species for the state of Louisiana.
A lig of these species can be found in the Bayou Verdine Investigation, Volume I: Nature and
Extent Investigation October, 1999 (ENTRIX, 1999a). The Louisana Natural Heritage Program
(LNHP) aso lists species of concern for the state of Louisana. This lig is for the entire state of
Louisana, and is expanded beyond the federa list because it includes species that do not have legd
protection, but may be rare in the state or globaly. As part of the BERA, the USFWS, the LDEQ,
and the LNHP were contacted to identify state and federally listed threstened and endangered plant
and anima species occurring in the Bayou Verdine study area. No date or federdly listed
threatened or endangered species were identified by these agencies for the Bayou Verdine study
area (ENTRIX, 1999b).

2.2 SOURCE, NATURE AND EXTENT OF CONTAMINATION

In 1999, Conoco and Sasol commissoned ENTRIX, Inc. to conduct a Site Nature and Extent
Investigation (NEI). The NEI was conducted consstent with the Bayou Verdine Investigation
Work Plan, Lake Charles, Louisiana, November 1998. The NEI was conducted voluntarily, but
with USEPA’s review and approval. The objectives for the NEI were to identify chemica
condtituents of potentid interest (COPI) in Site surface sediments and surface water and to evauate
the spatid extent of these condtituents. Each of the above-defined Reaches 1, 2, 3, and 4 of Bayou
Verdine was investigated during the NEI. For sampling activities, each Reach was divided into
three subreaches, lower (downstream), middle, and upper (upsiream). One water sample was
collected and analyzed for each of the 12 subreaches. Of the 108 analytes evauated in surface
water, only eght (chloroform, bromodichloroethane, chlorodibromomethane, methyl tert-butyl
ether, vinyl chloride, 1,2-dichloroethane, 1,1,2-trichloroethane, and zinc) were detected above their
respective laboratory practical quantitation limits. These results are consstent with higtorical datain
that relatively few compounds are detectable in Bayou Verdine surface water.

Condiituents detected in sediments included volatile organic compounds (VOCs), polycydlic
aromaic hydrocarbons (PAHSs), metds, pedticides, polychlorinated biphenyls (PCBs), and
semivolétile organic compounds (SVOCs).

An assessment of gpatid variation in the concentrations of sdected classes of condituents of
potentia interest (COP) in surface sediments was made in the NEI Report (ENTRIX 1999A)
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using tota PAHSs (the sum of 13 individua PAHSs) and total metas (the sum of 12 individuad metas).
Statigtical anadyses demondtrated that, in generd, the Site is separated into two spatia components
having dgnificantly different concentrations of these two variables. Surface sediments occurring
upstream of New Trousdale Road contained an average of 4.7 mg totad PAH/Kkg and 249 mg tota
metals’kg whereas sediments downstream of New Trousdale Road contained 22.2 mg tota
PAH/kg and 764 mg totd metas’kg. No other gradients in the concentration of these congtituent
classes were evident.

The NEI Report (ENTRIX, 19998) contains a comprehensive compilation of information available
regarding the nature and extent of Site sediment and surface water contamination.

2.3 NEIANALYTICAL DATA

2.3.1 Surface Water Results

Surface water samples collected from Bayou Verdine during the March 1999 NEI sampling event
were andyzed for various organic and inorganic compounds. All surface water samples collected
were andyzed for the comprehensve andyte suite, which included sdected VOCs, SVOCs,
petroleum hydrocarbons, metds, and inorganic condtituents. An expanded andyte suite included
the comprehensive suite with the aldition of pesticides and PCBs. During the NEI, one surface
water sample was collected in each of the three subreaches within each Reach except in Reach 1
Subreach A (the most downstream portion of the Site), where duplicate surface water samples
were collected. Therefore, concentration vaues in al subreaches (except R1A) are based on single
samples collected from the center point of each subreach.

Results of laboratory andyses indicated that seven VOCs were detected in surface water samples
at concentrations grester than the respective practica quantitation limits (PQL) for those
congtituents (Table 2-1). No other VOC compounds analyzed were detected in surface water at
concentrations grester than their respective PQLs.  Chloroform, bromodichloroethane,
chlorodibromomethane, vinyl chloride, 1,2-dichloroethane, and 1,1,2-trichloroethane were detected
only in the lower three reeches. Methyl tert-butyl ether (MTBE) was the only VOC detected in
Reach 4.
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Resaults of laboratory andyses aso indicated that no SVOCs, pesticide compounds, PCBs
(Aroclors) or PAHs were detected in concentrations above laboratory PQLs in any of the surface
water samples collected from Bayou Verdine.

Zinc was the only metd found in concentrations greeter than the Practica Quantitation Limit in
surface waters within the study area.  Zinc was detected in four of the 12 subreaches sampled
(Table 2-1).

2.3.2 Sediment Results

Sediments were collected at various depths within Bayou Verdine and andyzed for organic and
inorganic condituents. All sediment samples collected from Bayou Verdine were analyzed for the
comprehensive andytical suite, which incdluded VOCs, SVOCs, PAHs, metds and inorganic
condituents.  One sediment sample collected from each of the 12 subreaches was randomly
selected and analyzed for the expanded andyte suite that included pesticides and PCBs.  For the
surface sediments, there were a totad of 50 analytes out of 134 andyzed that were detected in
Bayou Verdine sediments above the laboratory PQL (Table 2-2) (ENTRIX, 1999a).

Results of laboratory andyses indicated that fifteen VOCs were detected above the PQLS, and
these accounted for approximately 30% of al the condtituents detected in Site surface sediments.
These VOCs were 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane, 1,2-
dichloroethane, cis-1,2-dichloroethene, trans- 1,2- dichloroethene, acetone, benzene, chlorobenzene,
chloroform, methyl ethyl ketone, tetrachloroethene, toluene, trichloroethene, and total xylenes
(Table 2-2).

Results of laboratory andyses indicated that 13 PAHs and three other SVOCs
were detected above the PQL s and these accounted for roughly 26% of the compounds detected in
Site surface sediments. PAHs detected were acenaphthene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(ah)anthracene,
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, and pyrene (Table 22). SVOCs
detected were bis(2-chloroethyl)ether, bis(2-ethylhexyl)phthaate and phenal.

Results of |aboratory analyses indicated that 12 metals were detected above the PQLs and these
accounted for approximately 24% of the total number of congtituents detected. These metas were
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arsenic, barium, beryllium, cadmium, chromium, copper, lead, mercury, nickd, selenium, vanadium,
and zinc (Table 2-2).

Results of laboratory analyses indicated that 7 PCBs/pesticides were detected above the PQLs and
these accounted for approximately 14% of the total number of condtituents detected. These
induded 44'DDT, ddrin, dpha-BHC, Aroclor 1248, Aroclor 1254, gamma-BHC (lindane), and
methoxychlor (Table 2-2).

Of the 134 congtituents analyzed in sediments during this investigation, the COPI screening process
for sediment identified 42 COPIs that were quantified above their PQLs (Table 22). All other
condtituents andyzed in sediments were either below PQLSs or were below screening benchmark
vaues and were not further eva uated.

Several sediment physicochemical parameters were dso measured as a part of this investigation.
The parameters investigated for this field study were sediment bulk dengty (wet weight), percent
moisture, particle sze (percent sand, st and clay), totad organic carbon (TOC), smultaneoudy
extracted metag/acid volatile sulfide and tota sulfides (Table 2-2).

2.3.3 Sediment Depth Profiles

In addition to surface sediment samples, subsurface sediment samples were collected at seven
locations within Bayou Verdine. Three sediment samples (surface, mid depth, and bottom) were
collected from each of the seven cores and andyzed for the expanded andyte suite.  Sediment
profiles reveded that most condtituents were located within the top severd centimeters of the
sediments with lesser quantities occurring a mid-depth and the lowest quantities in the native day
layer. An exception to this trend was observed at the core collected in the northern portion of
Reach 1, where the highest PAH concentrations were detected in the mid depth (12- to 15-inch)
intervd.  Table 2-3 illudraes the verticd didribution of condituents from the core samples
(ENTRIX, 1999a). Depth profiles for VOCs in the West Ditch Area were later investigated in the
EE/CA studies as discussed below in Section 2.5.3.

m IN\CALCASIEU\EECAFILES_JULY\EECA-FINAL_JULY.DOC\6-FEB-02\BTR 2‘ 11



DRAFT FINAL EE/CA
SECTIONTWO Site Characterization

24  CHARACTERIZATION OF EDC IN WEST DITCH AREA SEDIMENTS

During the NEI and subsequent investigations, eevated 1,2-dichlorethane (EDC) concentrations
were detected in the West Ditch Area sedimentsin areatively locaized area near the confluence of
the West Ditch and Bayou Verdine.

Sediment samples collected from this area contained up to 1.9% EDC (by weight), wheress there
were only four detectable concentrations in the remainder of the bayou and these four samples
ranged from 11 to 16 ng/kg. Additiond investigation of the West Ditch Area was conducted to
support this EE/CA as discussed in Section 2.5.3.

2.5 EEICA STUDIES

The following studies were performed by URS during the preparation of this EE/CA for the purpose
of determining the feasibility of the remova actions and developing the cost estimates:

Geotechnica Testing of the Bayou Verdine Sediments
Treatability Testing of Dredge Discharge Weater Conditions
Supplemental West Ditch Area Characterization

- Sampling and analysis of sediments and measurement of sediment thicknesses
- Surveying of top of clay (bottom of bayou) eevation

These studies are described below, and the results are incorporated into the detailed evauation of
aternatives presented in Section 5.0.

2.5.1 Geotechnical Testing

Core samples for geotechnica tests were collected to evauate the dredging feashility and cods,
and dso to evduate the sttling efficiency of the materid after it is dredged. The cores were
collected from eight sediment sample locations within Bayou Verdine. One sediment core was
collected from the upper portion of Reach 3; three sediment cores were collected from Reach 2;
and four sediment cores were collected from Reach 1. The core locations are shown on
Fgure 2-2.

m IN\CALCASIEU\EECAFILES_JULY\EECA-FINAL_JULY.DOC\6-FEB-02\BTR 2‘ 12



DRAFT FINAL EE/CA
SECTIONTWO Site Characterization

The sediment cores were collected by advancing thin-walled Shelby tubes approximately 18 inches
into the subgtrate of the bayou. The Shelby tubes were capped on both ends after retrieva to
prevent desiccation and taped for added support. The tubes were placed in a hard cooler in a
verticd postion and carefully handled until shipment to the URS geotechnicd [ab in Totowa, New
Jarsey. The core samples were tested for the following:

Totd (Bulk Unit Weight with Water Content) - ASTM D2937
Combined Sieve and Hydrometer Andysis- ASTM D422
Organic Content - ASTM D2974

The results are summarized on Table 24. The grain Sze digribution curves are presented in
Appendix A.

The samples from Reach 1 were generaly described as low to high pladticity clays (CL to CH) with
58.7 to 75.2 percent fines (i.e, st and clay size particle range passing the No. 200 sieve). The
organic content ranged from 0.1 and 0.5 percent; the percent water ranged from 28.4 to 37.5
percent; and the total unit weight ranged from 92.9 pounds per cubic foot (pcf) to 114.9 pcf.

The three samples from Reach 2 were described as sandy clay (SC), sandy clay with organics (SC-
S0), and organic clay (CL-OL). The organic content ranged from 0.3 to 1.3 percent. The fines
ranged from 31.4 percent in the sandy clay to 68.8 percent in the organic clay. The percent water
ranged from 21.1 percent in the sandy clay to 59.1 percent in the organic clay. The unit weight
ranged from 79.6 pcf in the organic clay to 123.9 pcf in the sandy clay.

The sample from Reach 3 was an organic clay (CL-OL), with an organic content of 0.9 percent.
The percent water was 39.6 percent; the bulk density was 89.3 pcf; and 71.3 percent passed the
No. 200 seve.

Mog of the materia from the cores was in the clay to st size particle range with a bulk dengity of
about 90 to 105 pcf. Samples from Reach 2 consisted of a heavier and a more sandy materid than
the other samples. For the purpose of evauating remedid dternatives and estimating cogts, the
mean vaues of dl eight samples for percent water and bulk density were assumed. These vaues
are shown on Table 2-4.
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2.5.2 Treatability Testing of Dredge Discharge Water Conditions

Some of the dterndtives that are described in Section 5.0 involve dredging the Bayou Verdine
sediments and pumping the materid into two ondte ponds (Trousdde Road Ponds) for
consolidation. Treatability testing was conducted to evauate the quaity of the water that would be
discharged from the ponds after alowing the dredged materia to settle. Testing was aso conducted
to amulate the reduction in tota suspended solids that would occur by Smulating trestment through
asand filter after settling and prior to discharge.

The potentid contaminant release into the water associated with a dredging operation was evauated
using the Modified Elutriate Test (USEPA/USACE, 1994). This test is desgned to smulate the
overlying water concentrations within a holding facility (i.e, smilar to the ponds desgnated for
consolidation). The tests were performed on three co-located grab samples of water and sediment
collected from Reaches 1 and 2 of the bayou. The samples were collected from the core sample
locations described in Section 2.5.1 and shown on Figure 2-2. At each location, gpproximately one
quart of sediment was collected with an Ekman grab sampler, and gpproximately 10 gdlons of
water were collected directly into two 5-gdlon plastic containers. The sediment and water were
shipped onice to the URS laboratory in Franklin, Tennessee.

As recommended by USEPA/USACE 1994, an initid sediment durry concentration of 150 g/L
was used with a settling period of 24 hours. The initid sediment concentration is considered aclose
aoproximation to the typica dredging production, wheress the settling time of 24 hours is a
suggested default value. This is a conservative gpproximation; the actud settling time should be
greater than 24 hours due to the capacity of the ponds.

The unfiltered samples that were generated after the 24 hours of settling were collected, placed in
sample jars provided by the andytica |aboratory, and shipped onice to the Severn Trent Anaytica
laboratory in Audtin, Texas. The samples were andyzed for the following:

Inductively Coupled Plasma (ICP) Metds and Trace (ICP) Metds (Method
6010B);

Mercury (Method 7470A);
Organochlorine Pesticides (Method 8081A);
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Polycyclic Aromatic Hydrocarbons by HPLC (Method 8310);
Semivolatile Organic Compounds (Method 8270C);
Volatile Organic Compounds (Method 8260B);
Alkdinity (Method 310.2);

Nitrate as N (Method 300.0A);

Ammonia (Method 350.3 for water, 350.2 for solids);
Total Hardness (Method 130.2);

Tota Kjeldahl Nitrogen (Method 351.2);

Tota Dissolved Solids (Method 160.1);

Biologicd Oxygen Demand (BOD) (Method 405.1);
Chemica Oxygen Demand (COD) (Method 410.4); and
TOC (Method 9060 for water and 415.1 for soil).

The samples were also tested in the URS Franklin, Tennessee laboratory for tota suspended solids
(TSS), pH, and specific conductance.

A second sample was collected and treated using a bench-scae sand filter. Dueto limited sample
volume, this sample was only analyzed for TSSin the Franklin, Tennessee laboratory.

The test results are summarized in Table 2-5 and the andytical data package is presented in
Appendix B The results were evaluated in combination with the estimated water production rate
(presented in Section 5.0). These results indicate that the existing water trestment system &t the
Conoco facility has the capability and sufficient capacity to treat the water from the dredging
operations that are described in Section 5.0.
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2.5.3 West Ditch Area

2.5.3.1 Sediment Sampling and Analyses and Measurement of Sediment Thickness

URS collected cores of sediment and the upper 1-foot of underlying clay on October 5 and 6,
2001. The cores were collected at Sx locations from Bayou Verdine in the West Ditch Area as
follows (Figure 2- 3):

C-1 approximately 300 feet downstream (east) of the Old Trousdale Bridge;
C-2 gpproximately 150 feet downstream of the Old Trousdale Bridge;

C-3 gpproximately 75 feet downstream of the Old Trousdae Bridge;

C-4 approximately 30 feet downstream of the Old Trousdae Bridge;

C-5 gpproximately 10 feet upstream (west) of the Old Trousdale Bridge; and
C-6 gpproximately 150 feet upstream of the Old Trousdae Bridge.

Cores were collected by pushing 3inch diameter duminum vbracore sampling tubes through the
sediments and 1-foot into the underlying clay. Each core tube was then taken to a work station
adjacent to the bayou and the tube was cut open lengthwise. The core was then logged by a
geologist and samples of sediment and clay were collected for chemicd anayss. Samples of
sediment were collected for chemica anadyss a 1 foot intervas in the sediments and at depths of
0.5-foot and Lfoot intervas within the day. The samples for chemicd anadyss were placed in
labeled sample jars and placed onicein ice chests. The samples were then transferred under chain
of custody to personnd from Gulf Coast Andytica Laboratory Inc. (GCAL), who transported them
for andyss in the GCAL laboratory in Baton Rouge, Louisana. A trip blank, two equipment
rinsate samples, and four field duplicate samples were aso andyzed.

The sediment and clay samples were andyzed for volatile organics by Method SW846 8260B. In
addition, four samples were tested by the Synthetic Precipitation Leaching Procedure (SPLP)
Method SW846 1312 and the Toxicity Characteristic Leaching Procedure (TCLP) Method
SW846 1311. The leachate from the SPLP and TCLP tests were analyzed for volatile organics by
Method SW846 8260B.
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Andyticd results for dl condtituents detected (wet weight basis) are included in Table 2-6. EDC
was detected in one or more sediment samples at locations C-3, C-4, C-5, and C-6 at
concentrations ranging from 4.9 to 6,360 mg/kg (wet weight basis). At al of these locations the
highest sediment EDC concentrations were detected in the degpest samples. EDC was detected in
clay samples from locations C-1, C-3, C-4, C-5, and C-6 a concentrations ranging from 0.064 to
22,700 mgkg (wet weight bass). At dl of these locations, the EDC concentrations were
subgtantidly lower at 1-foot into the clay than a one-haf foot into the clay.

The highest EDC concentrations in the sediment and clay were located in the area from
gpproximately 30 feet west of the bridge over Old Trousdae Road downstream to near the
confluence of the West Ditch with Bayou Verdine,

The samples tested by SPLP and TCLP were asfollows:

Core C-3 clay from adepth of 0.5 foot;

Core C-4 sediment from a depth of 2 feet;
Core C-5 sediment from a depth of 2 feet; and
Core C-5 clay from adepth of 1 foot.

Table 2-7 presents the analyticd results for the leachate from these tests. The concentrations from
the SPLP and TCLP tests are smilar. The TCLP results for al four samples exceed the regulatory
limit of 0.5 mg/l for characterization as hazardous waste by toxicity characterigtic.

The thickness of sediment was measured in this area during the October 5 and 6, 2001 core
sampling. The sediment thickness was probed at intervals of gpproximatdy 20 feet in the ypstream
to downstream direction and at intervals of approximately 10 feet across the bayou. Measured
sediment thicknesses generaly ranged from 1.5 feet to 3.5 fedt. Figure 23 shows the resulting
estimated sediment thickness contours.

2.5.3.2 Survey of Elevation of Top of Clay Underlying the Sediments

The sediments in Bayou Verdine in the West Ditch Area are underlain by clay. Thetop of thisclay
represents the bottom of the sediments deposited in the bayou.

m IN\CALCASIEU\EECAFILES_JULY\EECA-FINAL_JULY.DOC\6-FEB-02\BTR 2‘ 17



DRAFT FINAL EE/CA
SECTIONTWO Site Characterization

URS surveyed the top of the clay underlying the sediments in the West Ditch Area of Bayou
Verdine on October 25, 2001. The top of the clay was probed at spacings of approximately 5 feet
in the upstream-downstream direction and across the bayou. The area surveyed extended from
gpproximately 250 feet upstream (west) of the Old Trousdale Road bridge to approximately
500 feet downstream of the Old Trousdale Road bridge. Thetop of clay was surveyed to areative
elevation based on a bench mark on a concrete pillar that was assgned an arbitrary devation of
100 feet.

Figure 24 shows the devation of the top of the clay. A low in the surface of the top of clay is
present immediately downstream of the Old Trousdade Road bridge to approximately 50 feet
upstream of the bridge. A smdler low in the surface of the clay occurs midway between the West
Ditch confluence and the Old Trousdale Road bridge.
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This section summarizes the results of the HHRA and BERA.

3.1

BASELINE HUMAN HEALTH RISK ASSESSMENT

The results of the HHRA (as summarized in ENTRIX, 2001b) are:

"A basdine human hedlth risk assessment was conducted in the lower 45 km
portion of Bayou Verdine in the vicinity of Conoco's Lake Charles refinery. The
human use of the bayou is currently industria. However, the state classifies Bayou
Verdine as being available for both primary and secondary contact recrestion.

Consequently, this assessment characterized potentia risks to hypothetica human
receptor populations who may engage in limited recregtiond activities in the study
area and may hypotheticaly contact chemicals present in bayou surface water,
sediment and biota (fish and shellfish). Hypothetical receptor populations evaluated
in this human hedlth risk assessment included: recregtiona swimmers; recregtiona
waders, workers;, and biota consumers. Potentidly complete exposure pathways
included incidenta ingestion and derma contact with surface water and sediment, as
well as consumption of fish and shellfish. Both average (AVE) and reasonable
maximum exposure (RME) scenarios were evauated for each hypothetica
receptor. Recregtiond activities in the bayou related to the scenarios evauated
have not been observed or reported in the study area.

In 1999 and 2000, a total of 134 chemicals were andyzed in 12 surface water
samples and 96 sediment samples. A preiminary screening procedure was
performed for chemicalsin sediment and surface water in order to identify chemicas
that were likely to contribute significantly to hypothetical risks.

Potentia risks were caculated for the following hypothetica receptors. recreationd
svimmers in Reaches 1 and 4, recregtiona waders in Reaches 2 and 3, and biota
(fish and ddlfish) consumersin Reaches 1 and 4. Risks were estimated for both
average (AVE) and reasonable maximum exposure (RME) scenarios.

The AVE potentid cumulative carcinogenic risks for exposure to COPCs
condtituents of potentia concern “in sediment and surface water were al below
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1x10° for the following hypothetical receptors: recreationa swimmers (Reaches 1
and 4), recreationa waders (Reaches 1 and 4), and workers (Reaches 2 and 3).
The RME cumulative potential carcinogenic risks for exposure to COPCs in
sediment and surface water were al within the acceptable risk range of 1x10° and
1x10™ for the following hypothetical receptors: recreationa swimmers (Reaches 1
and 4), recreationa waders (Reaches 1 and 4), and workers (Reaches 2 and 3).
The mgority of the potentid RME cumulative carcinogenic risks are attributed by
hypothetica derma contact with benzo(a)pyrene (62- 73%).

The potentia AVE cancer risks for hypothetica recreational and subsistence fish
and shdllfish consumers (Reaches 1 and 4) are within the acceptable risk range of
1x10® and 1x10™ The potentid RME cancer risks for hypothetical recreationa
and subsigtence fish and shdllfish consumers (Reaches 1 and 4) are greater than
1x10*. The mgority of the potentid RME carcinogenic risk for hypothetical
recreational and subsistence biota consumers is atributed by consumption of fish
tissue?.

The potential AVE and RME hazard indices for hypothetical exposure to COPCsin
sediment and surface water for the recreational swimmers (adult and youth;
Reaches 1 and 4), and workers (Reaches 2 and 3) are dl below unity.

The potentid AVE hazard index for hypothetical adult recreationd fish and shellfish
consumers is less than unity and the potentid RME hazard index is greater than
unity. The mgority of the potentid RME hazard index for hypothetica adult
recreationa biota consumersis attributed by Aroclor 1254 (80%) in fish tissue.

Since information concerning consumption rate of turtle was not readily available,
risks due to consumption of turtle were evaluated quditatively. It was assumed that
turtle consumption rates were smilar to shdlfish consumption rates. Therefore since
potentid AVE and RME cancer and noncancer risks for hypothetica shellfish
consumption do not exceed the acceptable risk range, and concentrations of

2 TheHHRA (ENTRIX 2001b) presented estimates of risk based on consumption of fish and shellfish. Based
on comments provided by USEPA, the risk estimates were revised to reflect that the arsenic is not 100
percent available (see Attachment 1).
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COPCsin turtle tissue were lower than those detected in blue crab, it is unlikely that
consumption of turtle from Bayou Verdine will cause adverse hedth effects to
hypothetica turtle consumers.

The potentid AVE and RME hazard indices for hypotheticd adult and youth
subsigtence fish and shdllfish consumers are grester than unity. The mgority of
those hazard indices for hypothetica subs stence consumption of biota are attributed
by Aroclor 1254 (67-80%) in fish tissue.

Due to limited access and aesthetics, Bayou Verdine is not a known recreationd
area. However, access to the bayou is not restricted in Reaches 1 and 4.
Therefore, risks were conservatively estimated for hypothetica exposure to COPCs
in the sudy area. Edtimated potentiad RME risks likely represent overestimates of
risk. Caculated potentiad AVE risks more likely represent recreetiond usage of the
study ares, if it wereto occur.

Based on results of the risk characterization, it does not appear that COPCs driving
potentia risks for consumption of biota (fish and shdlfish) are resulting from
concentrations of COPCs in sediment or surface water in the study area. Since
biota are mobile, they may contact additional sources outside the study area.

The chemica contributing to the mgority of RME potentid risks for direct contact
with sediment is benzo(a)pyrene, while risks from biota consumption are primarily
attributed by Aroclor 1254 in fish tissue. If remediation were undertaken to reduce
risks from sediment contact, a parallel reduction in risks due to biota consumption
would not be achieved.”

Human Hedth Risk Assessment Conclusions for the West Ditch Areawere:

"The edimated potentid carcinogenic risk from hypothetical derma contact with
EDC in surface water and sediment is 6X10® and 3x10° for the average (AVE)
and reasonable maximum exposure (RME) worker exposure scenanios,
respectively. The estimated potentiad AVE cancer risk is below 1x10° and the
estimated potentidl RME cancer risk is within the acceptable risk range of 1x10°
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and 1x10™*. The mgjority of the RME potentia carcinogenic risk is atributable to
hypothetical derma contact with EDC in sediment.

The edimated potentid noncarcinogenic risk (hazard index) from hypothetical
derma contact with EDC in surface water and sediment is 0.002 and 0.3 for the
AVE and RME worker exposure scenarios, respectively. Both the potentia AVE
and RME hazard indices are less than unity.

Any hypothetical contact by workers with sediment or surface water in the EDC
Footprint Area would be accidental. In addition, it was assumed that Conoco
workers work in accordance with Conoco’s health and safety plan, which provides
hedth and safety guidelines for activities within the facility which should prevent or
minimize opportunities to fdl into the bayou. Therefore, potentid risks were
conservatively estimated for hypothetica exposure to EDC in the EDC Footprint
Area. Egtimated RME risks likely represent overestimates of risk. Caculated AVE
potentid risks more likely represent hypothetical incidental contact with surface
water and sedimentsin the EDC Footprint Area."

3.2 BASELINE ECOLOGICAL RISK ASSESSMENT
Theresults of the BERA (as summarized in ENTRIX, 20018) were:

"A comprehensve, basdine ecologica risk assessment was conducted in the lower
4.5 km portion of Bayou Verdinein the vicinity of Conoco's Lake Charles refinery.
The goa of this assessment was to characterize risks to selected species from
exposure to chemicas found in bayou surface water and sediment, as well as in
various dietary items in the bayou. Species sdected for risk characterization
included sediment dwelling organisms (benthic invertebrates), birds (Great Blue
Heron, Bdted Kingfisher, axd American Coot), and terrestrial mammals (Muskrat
and Mink). Dietary items for these receptors that were collected from the bayou
included Gulf Menhaden, Blue Crab, Bullfrogs, and Alligator Weed.

In 1999 and 2000, a total of 134 chemicals were andyzed in 12 surface water
samples and 96 sediment samples. In surface water, only four (4) chemicas were
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found to exceed andytica detection limits, however, none of these were found to
exceed water quality criteria benchmarks. In sediment, 58 chemicas were detected
of which 47 were found to exceed sediment quality benchmarks (e.g., effects range-
low [ERL]). These 47 chemicds, including metds polycydic aometic
hydrocarbons (PAH), semi-volatile and volatile organic compounds, and pesticides,
were the congtituents of potentid interest (COP1) for the basdine risk assessment.

For forty-three (43) of the COPIs, ecological risks to birds and terrestria mammals
were negligible, having hazard quotients (HQ) lessthan 1.0. The remaining four (4)
COPIs (chromium, sdenium, zinc, and benzo[aanthracene) yidded HQs in the
range of 14, reflecting minima risk to bird and mamma receptors.  Given the
conservative assumptions made in this risk characterization (eg., 100%
bioavailability of chemicas and 100% of diet coming directly from the bayou), risks
to upper trophic level receptors are minimal.

Ecologica risks to aguatic species inhabiting the water column were negligible, snce
no COPI was found to exceed toxicologica benchmarks for this medium.

A sediment pore water toxicity identification evauation (TIE) suggested that non
polar organic compounds (e.g., PAHS) were the mgor contributors to toxicity,
based on Microtox® assays. Metas in pore water were not found to contribute to
toxicity. The suggestion that metals did not contribute to pore water (i.e., agqueous)
toxicity was supported by an AVSSEM andyss of sediment, which found that
divaent metals were not bioavailable.

Meta resdues measured in tissues of Gulf Menhaden, Blue Crab and Bullfrogs
collected from Bayou Verdine were smilar to resdues in menhaden and crab
collected in other parts of the estuary in 1984-1985 and in frogs from unimpacted
aress outside Louisana. Based on this comparison, menhaden, blue crab, and frogs
are not accumulaing metals a concentrations greater than those found historicaly
within and outsde the estuary.

The sediment Triad andyss indicated that sediments were toxic to the amphipod
Hyalella azteca in laboratory tests, particularly in sediments located in the lower
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one-hdf of the bayou. Andyticd chemistry data indicated that concentrations of a
number of chemicals exceeded sediment quality benchmarks (eg., ERL). A benthic
survey indicated a depauperate community in Bayou Verdine compared to historicd
surveys that were conducted in other parts of the estuary. Integrating other lines of
evidence, such as the TIE and AVS/SEM analyses, suggested that nor-polar
organic compounds (PAHS) and sulfide were the mgor contributors to toxicity and
ratively low community dructure characterigics. An andysis based on the
equilibrium partitioning (EqP) between sediment and pore water suggested that
PAHs are bicavailable, which further supported their contribution to sediment
benthos toxicity.

Ecologica risk was confined to sediment dwelling (benthic) organisms. Multiple
environmenta stresses, primarily PAHs and sulfide, as well as variationsin dissolved
oxygen and salinity, were found to be the most important factors responsible for this
risk. This risk was not equaly distributed over the sudy area; the highest risks
were confined to sediments located in the lower two-thirds of the bayou. In the
absence of anthropogenic chemical stressors, other naturd physical and chemica

stressors are present in Bayou Verdine that may be adversely impacting the benthic
community.”

Basdine Ecologica Risk Assessment Conclusions for the West Ditch Areawere:

"EDC yielded hazard quotients (HQs) in the range of 1-5 for heron, kingfisher, and
muskrat, reflecting potertia risk to bird and mammal receptors based on the
maximum sediment concentration in the footprint area.  These risk estimates were
driven soldly by incidentd sediment ingestion. Given that the HQs based on mean
exposures were less than 1.0 and the conservative assumptions made in this risk
characterizetion (eg., 100% bioavailability of chemicas and use of the maximum
EDC sediment concentration), risks to upper trophic leve receptors are minimal.

Ecologicd risk was indicated to sediment dwelling (benthic) organiams.  This risk
was not equaly digtributed over the footprint area; the highest risks were confined
to nine (9) sampleslocated within the areain Bayou Verdine.
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Ecologicd risk was not indicated for fish and other aquatic species, given that the
chronic criterion for EDC in water was orders of magnitude greater than the
maximum EDC concentration observed in the bayou.”
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41 RESPONSE ACTION GOAL

The god of this response action is to protect human hedth and the environment from potentia risks
that may arise from the presence of Site condtituents within the Bayou Verdine Area of Concern.
This god can be achieved through the implementation of one or more of the remova action
dternatives described herein.

42 RESPONSE ACTION OBJECTIVES

A number of factors must be consdered when establishing specific response action objectives. The
objectives must satisfy applicable or relevant and appropriate requirements (ARAR’s) and address
Ste-specific conditions.  Site-specific response action objectives were developed consistent with the
NCP and the current state of knowledge of Site characterization data and risk evaluation. These
Site-gpecific objectives were used as the bass for development of each of the remova action

dternatives presented in Section 5.0. The Site-specific objectives are:

Develop aprofile of site conditions to define the response action objectives,
Define the remova action scope;

|dentify appropriate remova action dterndtives,

Evauate the effectiveness of the remova action dternatives,

Evduate the implementability of the remova action dternatives, and
Evduate the cogt of the remova action dternatives.

The profile of dte conditions and the response action objectives are discussed below; the remaining
objectives are discussed in Section 5.0.

The response action will be performed entirdly within the Bayou Verdine Area of Concern. As
discussed in Section 2.0 herein, Bayou Verdine has been divided into four reaches that extend from
Coon Idand Loop to approximatdy 0.5 miles north of new Trousdde Road. Within the Bayou
Verdine Area of Concern, there are two distinct aress. the West Ditch Area and the Main Channel.
These two aress have different characterigtics that may require different actions, and therefore are
addressed separately in this EE/CA. The response action objectives within these two areas are
defined based on the profile of Ste conditions, including an evduaion of the distribution of
condtituents and the potentia risks associated with exposure to these condituents. The remova
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actions for both areas will only address sediments and certain soils. The surface water and
groundwater media will not be addressed in this action. Based upon the risk assessments, the
surface water media was determined to not be contributing to potentia risks.  The groundwater
media underlying the Bayou Verdure Area of Concern was determined to be largely unaffected by
releases to Bayou Verding, with the exception of the area a the confluence of West Ditch and
Bayou Verdine. Any necessary response work for groundwater in the West Ditch Area will be
performed pursuant to a separate action under the jurisdiction and review of the LDEQ.

West Ditch Area

Elevated 1,2-dichloroethane (EDC) concentrations were detected in the Bayou Verdine sediments
in ardaively locaized portion of the Site near the confluence of West Ditch and Bayou Verdine.
The NEI sampling indicated sediment samples from this area contained up to 1.9% EDC (dry
weight), whereas concentrations detected in other sections of the bayou ranged from 11 to 16 pg/kg
(dry weight). Subsequent investigations of the West Ditch Area for this EE/CA have better defined
Site conditions and the ditribution of condtituents. The results of these investigations are presented
in Section 2.5.3.

The HHRA (ENTRIX, 2001b) provided a conservative evaluation of the potentia risk to workers
from accidental exposure to the sediments by fdls into the West Ditch Area. Based on this
evauation, the estimated potential noncarcinogenic risks are in the acceptable range of 0.003 to 0.2
for the average (AVG) and reasonable maximum exposure (RME) scenarios, respectively.  The
estimated potential carcinogenic risk ranges from 6 x 10® to 2 x 10° for the AVG and RME
expaosure scenarios, respectively. A mgority of the hypothetica risk is attributed to dermal contact
with EDC in the sediments. The assumptions and exposure factors used to develop these scenarios
are presented in the HHRA. A sediment removal action concentration god was caculated for this
EE/CA using the RME exposure factors and a conservative target carcinogenic risk level of
1 x10°. The caculated sediment remova action concentration for EDC in the West Ditch Areaiis
289 mg/kg (wet weight)®.

% The removal action concentration was calculated by ENTRIX Inc. based on an industrial worker being

exposed to EDC in sediment under the RME exposure factors from the HHRA.
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The BERA (ENTRIX, 2001a) addresses potential exposure to ecologica receptors. The EDC
concentrations observed in the sediment resulted in HQs in the range of 1 to 5 for the heron,
kingfisher and muskrat. These risk estimates were driven soldy by incidental sediment ingestion and
are based on exposure to the maximum detected sediment concentration. HQ's were al below
unity using the average sediment concentration of 1,219 mg/kg (wet weight), which iswell above the
remova action concentration of 289 mg/kg for protection of human hedth. Therefore the 289
mg/’kg remova action concentration will aso be protective of the bird and mamma receptors.

Based on this evaluation, the response action objective for the West Ditch Area is to address
sediments above 289 mg/kg. The remova action scope is further defined in Section 5.1, with
condderation of practica issues such astechnicd feasibility and implementakility.

Main Channd

The Main Channd includes the four reaches of the Bayou Verdine Area of Concern, excluding the
West Ditch Area. The removd action for the Main Channe will benefit ecological receptors by
targeting areas where sediment condtituents have the greatest potentid for adverse effects. The
HHRA indicates that human hedth risks associated with sediment contact are within the acceptable
range for the Main Channdl.

Ecologica risk associated with exposure to the sedimentsis evauated in the BERA via the sediment
Triad. The Triad integrates three components or measures of sediment quality: sediment chemistry,
sediment toxicity, and benthic community structure. The Triad andyss presented in the BERA
indicated that sediments were toxic to the amphipod Hyallella azteca in laboratory tests,
particularly in sediments located in the lower one-haf of the bayou (Reaches 1 and 2). Andytica
chemigtry data indicated that concentrations of a number of chemicals exceeded sediment quality
guiddines (SQGs). A benthic survey indicated a depauperate community in Bayou Verdine
compared to higtorical surveys that were conducted in other parts of the estuary. Integrating other
lines of evidence from the BERA, such as the toxicity identification evauation (TIE) and acid volatile
aulfides/'smultaneoudy extracted metds (AVS/SEM) andyses, suggested that non-polar organic
compounds (PAHs) and sulfide were the mgor contributors to toxicity and relatively low
community sructure characterigtics  An anadysis based on the equilibrium partitioning (EqP)
between sediment and pore water suggested that PAHSs are bioavailable, which further supported
their potentia contribution to toxicity.
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A weight of evidence approach based on the sediment Triad is used to define the response action
objectives for the Main Channd. Comparison of sediment concentrations to Effects Range-Median
(ERM) SQGs in combination with the digtribution of the EqP indices is used to target the more
degraded sediments within Bayou Verdine so tha the remova action will provide the grestest
benefit from reduction of Ste risks while minimizing disturbance of exiging habitat. Figure 41
summarizes the ERM Quotients and EqP results within Bayou Verdine. Consdering these multiple
lines of evidence, the response action objectives for the Bayou Verdine Area of Concern are:

Reach 1 — The response action objective for Reach 1 is to implement the remova action
within the upper and middle portions of the reach (beginning at the bridge approximetely
800 feet upstream of Coon Idand Loop and continuing upstream approximately 4,800 feet
to Interstate 10).

There are isolated areas of potentid impaired sediment qudity in the lowermost portions of
Reach 1, but there is a generd trend of increasing sediment quality proceeding downstream
in thisarea. This trend is supported by the PAH concentrations; four of the five samples
downstream of the bridge have ERM quotients for tota PAHSs of less than 0.5. The one
sample that exceeds 0.5 (UCST028) is located at the confluence of Bayou Verdine and
Coon Idand Loop in an area of potentia influences from outside of Bayou Verdine. There
is predicted toxicity from PAHSs in three of the samples downstream of the bridge (including
UCST028) using the EqP approach. However, this predicted toxicity is not completely
supported by the toxicity testing. While there was toxicity indicated in UCST(028, the other
sample tested from this area produced lesser effects and inconsstencies between the two
test organisms. The maximum pogtive benefit for Reach 1 would be affected by
implementing the remova action for the sediments upstream of the bridge. Downstream of
the bridge, the weight of evidence indicates that only locdized sediments exhibit toxicity.

These downstream sediments will be addressed through natural recovery so the habitats will
not be disturbed by the removal action

Reach 2 — Aress of impared sediment qudity are digtributed throughout Reach 2 as
summarized on Figure 4-1. The response action objective to provide maximum benefit for
Reach 2 isto implement the removal action for the entire reach upstream of Interstate 10.
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Reach 3 — The lowermost portion of Reach 3 will be addressed with the West Ditch Area.
There are a few, smdl, isolated areas with potentid impaired sediment qudity farther
upstream in Reach 3, but the weight of evidence suggests that there would be minimd risk
reduction by addressing these isolated areas. The response action objective to provide
maximum benefit for Reach 3isto alow natura recovery of this reach upstream of the West
Ditch Area

Reach 4 — Figure 41 shows that the sediment quality is not impaired in Reach 4, and
therefore the remova action will not be implemented within Reach 4.
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51 REMOVAL ACTION SCOPE

This section defines the remova action scope for the West Ditch based on the response action gods
and objectives presented in Section 4 and practica condderations that may affect removal.

West Ditch Area

The following summarizes the West Ditch Arearemova action scope that provides the basisfor the
aternatives described in Section 5.3.1:

The edimaed horizontal extent of sediments within Bayou Verdine tha are
impacted at concentrations above the 289 mg/kg remova action concentration is
from approximately 30 feet upstream of the bridge a Old Trousdde Road to
goproximately 160 feet downgtream of the bridge. Within the West Ditch, the
estimated extent above 289 mg/kg is about 75 feet upstream of its confluence with
Bayou Verdine. Thiscoversan areaof gpproximately 11,700 square feet.

Sediment thickness in the West Ditch Area ranges from about 1.5 to 3.5 feet. The
sediment is described as loose, black, slt, high in natura organic content. The
underlying clay is described as light brown to gray and very gtiff. The sediments and
the underlying clay have been impacted by EDC. Geneadly, the highest
concentrations occur in the upper 6 inches of the clay.

To provide added protectiveness, the limits of the remova action described herein
will extend beyond the limits of the 289 mg/kg removd action concentration. As
shown on Figure 5-1, the removd action limits will extend from gpproximately 120
feet upstream of the bridge a Old Trousdde Road to gpproximatey 250 feet
downstream of the bridge and will include approximately 140 feet of West Ditch.
This encompasses an area of approximatdy 23,400 square feet.

Alterndtives that involve dredging or excavating the sediments will include the
sediments and the upper six inches of clay. Assuming aremova depth of three feet
throughout the West Ditch Area the edtimated volume of sediments to be
addressed by dredging/excavation dternativesis 2,600 in-place cubic yards.
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Toxicity Characterigtic Leaching Procedure (TCLP) testing, as per 40 CFR
261.24, of the sediment samples from this area indicates that the some of the
materid to be removed from that West Ditch Areawould likely be classified as a
D028 characterigtic hazardous waste. The samples for TCLP testing (Table 2-7)
were generaly collected from the sediments with higher total EDC concentrations.
It is likely that some of the excavated materid will not fail the TCLP tests and can
be handled as nonhazardous waste.

Main Channd

In addition to the response action goas and objectives described in Section 4.0, practical
consderations were dso taken into account to define the Man Channd remova action scope.
These practicd condderations include technica feasibility and implementability due to the locations
of obgtructions including pipdines, bridges and other bayou crossings that would impede the
efficiency and effectiveness of any action. Based an these factors, the following summarizes the
Main Channd remova action scope:

Reach 1 — This reach is south of Interstate 10 and downstream of the Conoco facility to
Coon Idand Loop. The remova action will address the upper and middle portions of the
reach (beginning at the bridge gpproximately 800 feet upstream of Coon Idand Loop and
continuing upstream  approximately 4,800 feet to Interstate 10). No dredging will be
conducted where the bayou crosses under Interstate 10 or other crossings.

Reach 2 — This reach traverses the Conoco refinery property with industrid activity on
both sdes. The remova action will address the entire length of Reach 2 except where the
bayou crosses under roads and other crossings.

Reach 3-— This reach is dso upsream of most of the historica and current industria

activity. There are localized areas with potentia impaired sediment quaity, but the weight of
evidence suggests that there would be minimd risk reduction by addressing these localized
areas. In addition, this reach of the bayou is shdlow and winding with a heavily wooded
shordine causng implementability concerns. Reach 3 will be dlowed to continue to recover
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naturaly except for the most downstream section near Old Trousdale Road, which is part of
the West Ditch Areadescribed above.

Reach 4 — The sediment qudity is not impaired in Reach 4, and therefore this reach is not
included in the removd action scope

The following summarizes conditions that provide the basis for the removd action aternatives
presented the Section 5.3.2.

The remova action limits as defined above include gpproximately 7,300 linear feet
(369,000 sguare feet) of the Bayou Verdine channd.

Sediment profiles reveded that most condtituents were located within the top
severd inches of the sediments with lesser quantities occurring at mid-depth and the
lowest quantities in the native clay layer. An exception to this trend was observed
at the core collected in the northern portion of Reach 1, where the highest PAH
concentrations were detected in the mid depth (12- to 15-inch) intervd.
Alternatives that involve dredging will address the upper 1 foot of materia in Reach
2 and the lower portion of Reach 1, and 2 feet of materia in the upper portion of
Reach 1. The limits of the section of bayou with 2-foot remova is bounded to the
south by a sharp bend in the bayou near where there is a core showing lower
concentrations in the deeper interval, and bounded to the north by Interstate 10.
The totd estimated remova volume is approximately 17,700 in-place cubic yards of
materid.

The sediments tested for geotechnical properties from Reach 1 and Reach 2 werein
the clay to gt sze particle range with abulk dengity ranging from 79.6 to 123.9 pcf
and percent water ranging from 21.1 to 59.1%. Samples from Reach 2 consisted
of aheavier and a more sandy materia than the samples from Reach 1. The organic
content of the sediments ranged from 0.1 to 1.3 percent.
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5.2 EVALUATION CRITERIA

The dternatives are evduated againg the short- and long-term aspects of the three criteria
effectiveness, implementability, and cost in accordance with the "Guidance on Conducting Non
Time-Criticd Remova Actions Under CERCLA", EPA 540-R-93-057, August 1993 (USEPA,
1993).

Effectiveness

The effectiveness of an dternative refers to its ability to achieve the response action goas and
objectives presented in Section 4.0. The eva uation considers the following:

Overdl Protection of Human Hedlth and the Environment - This criterion addresses whether
the remova action is protective of human hedth and the environment from potentia risks
that may arise from the presence of Site condituents within the Bayou Verdine Area of
Concern. The dternatives are evaduated againg their ability to provide additiond protection
for human and ecological receptors by targeting the West Ditch Area and other areas within
the Main Channed where sediment congtituents have the greatest potentia to impact Site
rsk.

Compliance with Applicable or Relevant and Appropriate Reguirements (ARARS) and
Other Criteria, Advisories, and Guidance - Section 300.415(1) of the Nationa Contingency
Pan requires that fund-financed remova actions under CERCLA Section 104 and remova
actions pursuant to CERCLA Section 106 atan ARARs under Federd or State
environmentd laws or facility Sting laws, to the extent practicable considering the urgency of
the situation and the scope of the removal.

In the event that an ARAR does not exi<t, other pertinent guiddines and standards should
be consdered. These are commonly referred to as to-be-considered (TBC). State and
federa guidelines are examples of TBCs. Potentid ARARs are divided into three
categories. chemicd-specific, actionspecific and location-specific as summarized below:

Chemica-gpecific - Chemica-specific ARARS define the acceptable concentration
of a condtituent that must be attained by remedia actions based on federa and sate
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laws that are ARARS. The remova actions described in this EE/CA are limited to
sediments in the Main Channd, and sediments and underlying soils in the West
Ditch Area. There are not any promulgated cleanup criteria that have been
edtablished for sediments. The LDEQ Risk Evauation Corrective Action Program
(RECAP) (LDEQ, 2000) provides cleanup standards for soils and groundwater,
but does not specifically address sediments.

L ocationspecific - Locationspecific ARARS are restrictions placed on an activity
or on the concentration of a hazardous substance solely because they occur in
specific locations.  The location-specific ARARs are summarized in Table 5-1 and
discussed below in the detailed andysis of each dternative.

Action-specific - Action-specific ARARs are technology- or activity-based
requirements or limitations on actions taken. The actionspecific ARARS are dso
summarized in Table 5-1 and discussed in the detailed andysis of each dternative.

Table 51 identifies potentid action and location-specific ARARs and TBCs, classifies
each as applicable, rdlevant and appropriate, or to be consdered. Reevant and
appropriate requirements are those cleanup standards, standards of control, and other
subgtantive environmenta protection requirements, criteria, or limitations promulgated under
Federa or State law that are not directly applicable to a hazardous substance, pollutant or
contaminant, location, or other circumstance at a CERCLA site but address problems or
Stuations sufficiently smilar to those encountered a the CERCLA dte, and whose use is
well suited to the particular Ste. The judgment of the relevance and appropriateness of a
requirement depends on the substances in question and the physicad nature of the site.

Table 5-1 ds0 provides a summay of the requirements and a description of ther

applicability.

Section 121(e) of CERCLA exempts ondte response actions from having to obtain a
Federd, State, or loca permit. In generd, ongte actions need only comply with the
ubstantive aspects of ARARs, but not with the corresponding administrative requirements
(e.g., permitting). However, actions involving offsite digposa are required under Section
121(d)(3) of CERCLA to meet both adminigtrative and substantive requirements of
ARARs.
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The action and location-specific ARARs were considered for the conceptud design of
each remova action dternative described below. As the detailed design is developed for
the sdlected dternative, specific technica requirements would be addressed or ARARS
waivers requested.

Long-Term Effectiveness and Permanence - This criterion relates to the long-term
effectiveness of the dternative in maintaining protection after the response objectives have
been met. The focus is on any resdud risk remaining a the Ste after completion of the
removal action, whether the berfit from the action is permanent, and aso whether the
action contributes to future remedia objectives for the site.

Reduction of Toxicity, Mohility, and Volume - Section 121(b)(1) of CERCLA defines the
satutory preference for treatment methods that would result in the reduction of toxicity,
mobility, or volume of awaste. The specific factors considered were the amount of waste
to be destroyed or treated; the expected degree of reduction in toxicity, mohbility, or volume;
the degree to which the remediation would be irreversble; and the nature and quantity of
treatment resduas that would remain Onsite. Because of potential exposure to ecologica
receptors, both inherent toxicity (the toxicity inherent to the materia not considering the fate
and trangport properties or the potential exposure pathways) and effective toxicity (the
toxicity available to the biota) were consdered.

Short-Term _Effectiveness - Short-term effectiveness relates to the potentid for adverse
effects to the environment or ommunity during condruction and implementation of the
remova action. The length of time required to achieve protection, and the short-term
reliability of the technology, were dso considered.

I mplementability

This criterion relates to the technical and adminidrative feasbility of the remova action. The specific
factors that were consdered include the ability to construct, operate, and maintain the technology;
ability to monitor the effectiveness of the action; and the ability to obtain gpprovas from other
agencies.
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Cost

The cost estimates presented in this EE/CA are typicaly in the +50 percent to -30 percent accuracy
range. The edtimates were based on a variety of sources, including estimates from remediation
contractors, generic unit costs, and conventiona cost estimating guides, prior experience, and
information from other Stes. The estimates have been prepared for guidance in the dternative
evduation from the information available at the time of the estimate. The actud codts of the project
would depend on true labor and materia codts, actud dte conditions, final project scope, the
implementation schedule, competitive market conditions, and other variable factors. A sgnificant
uncertainty that would affect the codt is the actud volumes of sediment to be removed and/or areas
to be covered. Contingencies have been applied to each dternative to take into consideration
assumptions and uncertainties associated with the current project scope and unforeseen
circumgtances.  Unless otherwise noted, a 20 percent contingency alowance was used to reflect
uncertainties.

Capital and operation and maintenance (O& M) costs were estimated for each aternative and were
used to cdculate present net worth. Capital codts include the direct and indirect expenditures
required to implement aremedia action. Direct costs include congtruction costs or expenditures for
equipment, labor, and materids. Indirect costs include those associated with engineering services,
permitting (as required) and legal services, congtruction services, and other necessary services.

Annua O&M costs include operation labor, maintenance materias, maintenance labor, energy, and
other costs needed for continued post-construction operation and maintenance. For purposes of
comparing remedid actions, 10 years of operation, maintenance and monitoring were typicaly
utilized in the present net worth caculations a a five- percent discount rate.

The estimated present worth capital and O&M cogts are summarized in the dternative andyss
presented below. Appendix C includes spreadsheets that provide more detailed cost estimates.

5.3 IDENTIFICATION AND ANALYSIS OF ALTERNATIVES

Within the Bayou Verdine Area of Concern, there are two distinct aress, the West Ditch Area and
the Main Channel. These two areas have different characteristics that may require different remova
actions, and therefore are addressed separately in this EE/CA.
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The remova action scope for both areas are discussed in Section 5.1. A range of remedid
technologies were consdered that include naturd recovery, various containment technologies,
excavdion and dredging, ondgte thermd desorption, offsite disposd in a landfill and offdte
incineration. These technologies were assembled into the dternatives described below. The
individua anayss of dternatives for the West Ditch Area is presented in Sections 5.3.1 and
summarized on Table 52. The individud anayss for the Main Channd is presented in Section
5.3.2 and summarized on Table 5-3.

5.3.1 West Ditch Area

The following four dternatives were evaluated for the West Ditch Area:
Alternative WD-1 - Natural Recovery
Alternative WD-2 - Remova and Offgite Incineration/Disposd
Alternative WD-3 - Removd and Ongite Therma Desorption

Alternative WD-4 - Containment/Capping

5.3.1.1 Alternative WD-1 — Natural Recovery

Alternative WD-1 is naturd recovery of the West Ditch Area.  Site risks would be reduced by
natural sedimentation and degradation of the EDC and other organics over time. Alternative WD-1
indudes hydrodynamic and sedimentation studies as well as sediment sampling to evauate the
effectiveness of naturd recovery. Basdline monitoring and development of a long-term monitoring
plan would be conducted during the first year. Subsequent monitoring would include:

Annud sediment sampling for dte condtituents to determine whether concentrations
are decreasing with naturd recovery.

Annud surveying of sediment pins a specified locations to quantify the amount of
depaogtion (if any) that is occurring.

It is assumed that the monitoring program would be conducted for a 10-year period.
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Effectiveness

Oveadl Protection of Human Hedth and the Environment - Naturd recovery is likey
occurring as sediments carried from upstream in the bayou are deposited in the West Ditch
Area and mix with exigting sediments thus reducing the concentretions. Naturd recovery is
aso occurring with the naturd degradation of the EDC and other organic compounds.

These natural recovery processes would cause a decrease in Site risks. The monitoring
conducted for Alternative WD-1 would provide data for evauating the effectiveness of

naturd recovery.

Compliance with ARARs - None of the location-specific ARARs identified for the ste
would pertain to Alternative WD-1. There would be no actionspecific ARARS.

Long-Term Effectiveness and Permanence - There would be increased protectiveness with
natura recovery of the system; however, long-term effectiveness and permanence is
uncertain and would be determined from monitoring.

Reduction of Toxicity, Mohility, and Volume - There would be a dow reduction in toxicity,
mobility, and volume as organic compounds degrade over time. Effective toxicity
(availability) and mobility will gradualy decresse as concentrations in the active zone
decrease with natural recovery.

Short-Term Effectiveness - There would be no short-term adverse effects associated with
thisdternative.

I mplementability

Alternative WD-1 is easily implementable from atechnica basis.

Cost

The following table summarizes the estimated capita, O&M, and totd dternative present worth
cost. A detailed cost spreadshect is presented in Appendix C.
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Alternative WD-1
Natural Recovery

Egtimated Capital Estimated Present Estimated Pr esent
Cost Worth O&M Cost Worth Total Cost
($) ($) (©)
100,000 160,000 260,000

The estimated capita codts are for the basdline studies and development of a long-term monitoring
plan. The O&M costs are for the subsequent monitoring over a 10-year period.

5.3.1.2 Alternative WD-2 — Removal and Offsite Incineration/Disposal

Alterngtive WD-2 would include remova of the sediments within the West Ditch Areq, offdte
incineration/disposal of the materid, placement of a barrier system, and placement of a cover. The
boundary of the remova area would be the horizonta limits shown on Figure 5 1. Within these
limits, the sediments and 0.5 feet of the underlying clay soils would be removed.

Removd

The sediment removal activities would be conducted in a manner to minimize the release of voldile
condtituents, and aso to minimize the amount of weter that is generated, which potentialy would
contain EDC and require treatment. Two potentia remova options were considered in detail and
are presented below. Remova options would continue to be evaluated during the design phase and
the option used for remova may be modified somewhat from that presented herein.

Option 1 (Removd with Vacuum Trucks)

Portable water diverson sructures would be ingalled on the upstream and downstream
ends of locdized remova areas, and remova would progress from the West Ditch
downstream to Bayou Verdine, and then from upstream to downstream within the bayou.

Remova would be conducted in localized sections of the West Ditch Area  Portable
pumps would be used to pump the water from removal areas and aso to divert water from
the upstream water diversion structure to the downstream structure.
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Removd would be conducted with vacuum trucks and the sediments would be pumped
directly into sedled vacuum boxes. Excavation equipment may be used to loosen and
scrape the differ sediment and underlying clay to the target remova depth and then to feed
this materid to the vacuum hoses.

The exhaust from the vacuum trucks would be trested ongite using either vapor-phase
carbon or a combination wet scrubber and vapor- phase carbon.

Any water entering the excavation would be pumped to frac tanks and then to an gpproved
wastewater treatment system. As necessary, shdlow sheet piles or other verticd barrier
would be driven into the clay in order to contain seepage from the Sdes.

The vacuum boxes would be alowed to St and the materid settle out. Water accumulating
a the top of the boxes would be periodicaly decanted and pumped to an approved
wastewater trestment system.

Option 2 (Remova with Hybrid Dredge)

Remova would be conducted with a combinaion mechanicd and hydraulic dredge
equipped with a seded clam-shell bucket. This type of dredge can remove the materid at
the in-dtu waer content with minima resuspenson as compared to other dredging
technologies.

Portable water diversion structures would be ingalled on the upstream and downstream
ends of locdized remova aress, and remova would progress from the West Ditch
downstream to Bayou Verdine, and then from upstream to downstream within the bayou.
Water from upstream would be diverted around the remova aress, but sufficient water
would be maintained within the remova area to floa the dredge and dso to maintain a
water blanket to minimize the release of volatile organics.

The dredge materia would be placed in a hopper located on the shoreline. The hopper
would have a flexible membrane cover and be under negative air pressure so that when the
dredge bucket is opened to deposit the materid in the hopper, the volatile emissons would
be contained. From the hopper, the materid would be pumped to a series of seded filter
boxes where water separated from the sediments can be removed and pumped to an
approved wastewater treatment system
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The air exhaust from the negative air device on the hopper, the air displaced from the boxes,
and any other exhaust that potentialy could contain volatile emissons would be treated
ongite with vapor- phase carbon or a combination wet scrubber and vapor- phase carbon.

The localized areas beneath the Old Trousdae Road Bridge would be removed with either
vacuum trucks (as described above) or asmall suction-type dredge.

Placement of Barrier Sysem and Cover

After removd within an area using ether one d the options described above, a barrier system
would be placed on top of the underlying clay. Conceptudly, the barrier system would consigt of
three layers. From the bottom up, the layers are:

1 A barrier layer directly on top of the clay to impede the verticad movement of weter

and sediments;
2. A protective layer to protect the barrier layer; and
3. A sand/silt cover materid at the surface to provide a substrate with atexture smilar

to natura conditions (minimum of one-foot thick).

It is possible that layers 1 and 2 can be combined into one layer by using arigid uniform mat of low
permesbility. There are three barrier system configurations under consideration.

Option 1 - Option 1 would use a grout-injected, fabric-formed, semi-rigid, continuous, 3 to
6-inch liner as both the barrier and protective layer. The technology that would be used to
inddl this layer is commonly referred to as “fabori-forming” or “uniform section lining.” Two
geotextiles joined together a closely spaced points with drop-strings would be placed on
the bayou bottom after remova activities within a section are complete.  The interdtitia

spacing between the geotextiles would be filled by pumping with a grout mixture consggting
of sand, cement and bentonite. The drop strings cntrol the layer thickness. During the
design phase, the appropriate thickness would be determined, and the grout mixture would
be desgned to provide the appropriate baance of both seding/flexibility and rigid
protectiveness. After the grout was dlowed to cure, the minimum one-foot sand/silt cover
layer would be placed.
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Option 2 - Option 2 would use a geosynthetic clay layer (GCL) for abarrier, acombination
of sand and light riprap for a protective layer, and then the sand/silt layer as cover materid.
A GCL is a manufactured composte liner conssting of a layer of low-permesbility sodium
bentonite attached to a fabric or geomembrane. Typicaly GCLs are shipped in rolls that
when deployed are less than 0.25 inches thick. GCL placement requires further evauation
before this option can be sdlected. There are two concerns, first, the GCL and overlying
sand with riprap must be placed a the same time to assure uniform GCL loading as it
hydrates, and second, Bayou Verdine water is brackish and the effect of sdt water on the
GCL permeshility must be evduated. The GCL would be protected by a minimum of 6
inches of sand to evenly digtribute the weight of individua riprap rock. Approximately 6
inches of light riprap (i.e, 2pound stone) would be daced over the GCL and the sand
cover to provide protection to the barrier layer. A minimum one-foot sand/silt cover layer
would be placed on top of the riprap.

Option 3 - Option 3 would use an HDPE geomembrane for a barrier, a light riprap for
protection, and then the sand/silt layer as cover materid. To protect the geomembrane, a
minimum sx-inch layer of sand would be placed on the geomembrane before the protective
layer is placed. Approximatdy six inches of light riprap (i.e, 2pound stone) would be
placed on the geomembrane sand cover as the protective layer. A minimum one-foot
sand/silt cover layer would be placed on top of theriprap.

Figure 5-3 shows three potentid options for the barrier systiem and cover. The details of the barrier
system to be used for implementation of the dternative will continue to be evauated during the
design phase and may be modified somewhat from that presented herein.

Offdte Incineration/Disposal

It is assumed that some of the excavated materid would exceed the TCLP reguleatory limit for EDC
and be subject to land disposal redtrictions.  Accordingly, disposa of this materia would be at a
permitted offste commercia hazardous waste incinerator. Materia that does not exceed the TCLP
regulatory limit will be dsposed of a an offsite disposal facility permitted to accept the waste. For
the purpose of the cost estimate, it is assumed that dl of the materia would be sent to the offste
commercia hazardous waste incinerator.
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Post- Congtruction M onitoring

Because the affected sediments would be removed, there would not by any subsequent post-
congtruction monitoring of the West Ditch Area.

Effectiveness
Ovedl Protection of Human Hedth and the Environment - Alternative WD-2 would be

protective because it would diminate exposure pathways to human and ecologica receptors
above the remova action concentration established in Section 4.2.

Compliance with ARARs - The dternative could be implemented to comply with the action
gpecific and locationspecific ARARsliged in Table 5-1. A USACE permit would not be
required, but the action would have to comply with the substantive requirements of Section
10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean Water Act.

LDEQ and USEPA regulations regarding the handling and trangportation of hazardous
waste would apply. The sdected digposal facility would require approva to accept
CERCLA wagte.

It is assumed that some of the excavated materiad would be subject to land disposa
redrictions.

There have not been any federaly-listed threastened and endangered (T&E) species or
archeologica or historicd dtes identified within the area to be addressed by the remova
action.

Treatment and discharge of generated waters would have to comply with the substantive
requirements of the Louisana Pollution Discharge Elimination System program.

Long-Term Effectiveness and Permanence - Alternative WD-2 would involve permanent
remova of contaminated sediments from the West Ditch Area. The barrier system would
permanently prevent any future exposure to the underlying clay meterid.
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Reduction of Toxicity, Mohbility, and Volume - There would be a reduction in toxicity and
volume with incineration and the treated material would be put in a secure landfill. There
would be a decrease of volume of contaminated sediments.

Short-Term Effectiveness - A Site-pecific Hedlth and Safety Plan would be required to
ensure protection of remediation workers during al phases of planning, congtruction and
monitoring of this option. The Hedth and Safety Plan should aso address the necessary
procedures to eliminate any potentia exposures to people outsde of the work area
Appropriate engineering and monitoring controls would be evauated and implemented as
needed in order to protect the remediation workers, plant workers and community from any
unacceptable exposure arisng from the dternative. There is a smdl potentid for exposure
to the community during transportation of the materid to the offdte incinerator/disposa
facility due to accidenta discharge resulting from a traffic accident or other Smilar incident.
This potentid would be minimized with proper sdection, traning and oversight of
subcontractors. There is a potentia for releases of constituents down the bayou during the
remova action; however, this potentiad would be mitigated through the use of the water
diverson structures and the remova methods described above.

The action would take approximately 3 to 6 months to implement.

I mplementability

Alternative WD-2 would be moderately difficult to implement. Remova is assumed to be ether
with a hybrid dredge or vacuum truck, which would be dow. Monitoring and engineering measures
to control vapors may aso cause some delays. Temporary diversion of the bayou would be difficult
and there are concerns about the ability to control the flow. It may not be feasible to divert the
bayou during storm events and therefore locdized remova areas would have to be completed or
protected prior to storm flow. 1t would aso be difficult to handle and transport wet sediments.

Cost

The following table summarizes the estimated capitd, O&M, and tota dternative present worth
cost. A detailed cost spreadshect is presented in Appendix C.
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Alternative WD-2
Removal and Offsite I nciner ation/Disposal

Egtimated Capital Estimated Present Estimated Present
Cost Worth O&M Cost Worth Total Cost
($) ($) ($)
7,100,000 0 7,100,000

5.3.1.3 Alternative WD-3 — Removal and Onsite Thermal Desorption

Alternative WD-3 would include remova of the sediments within the West Ditch Area, ondite
thermal desorption of the materiad, placement of a barrier system, and placement of cover materid.
The boundary of the remova areawould be the horizonta limits shown on Figure 5-1. Within these
limits, the sediments and 0.5 feet of the underlying clay would be removed.

Removd

The sediment remova activities would be conducted in a manner to minimize the release of volatile
condiituents, and dso to minimize the amount of water that is generated, which potentialy would
contain EDC and require treatment. Two potentia remova options were considered in detail and
are presented below. Remova options would continue to be evaluated during the design phase and
the option used for remova may be modified somewhat from that presented herein.

Option 1 (Removd with Vacuum Trucks)

Portable water diverson sructures would be ingtalled on the upsiream and downsiream
ends of locdized removd areas, and removad would progress from the West Ditch
downstream to Bayou Verdine, and then from upstream to downstream within the bayou.

Remova would be conducted in localized sections of the West Ditch Area. Portable
pumps would be used to pump the water from remova areas and also to divert water from
the upstream water diversion structure to the downstream structure.

Removd would be conducted with vacuum trucks and the sediments would be pumped
directly into sedled vacuum boxes. Excavation equipment may be used to loosen and
scrape the differ sediment and underlying clay to the target remova depth and then to feed
this materid to the vacuum hoses.
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The exhaust from the vacuum trucks would be treated ondte using ether vapor-phase
carbon or a combination wet scrubber and vapor- phase carbon.

Any water entering the excavation would be pumped to frac tanks and then to an approved
wastewater treatment system. As necessary, shdlow sheet piles or other verticd barrier
would be driven into the clay in order to contain seepage from the Sdes.

The vacuum boxes would be dlowed to St and the materid to settle out. Water
accumulating at the top of the boxes would be periodicdly decanted and pumped to an
approved wastewater trestment system.

Option 2 (Remova with Hybrid Dredge)

Remova would be conducted with a combination mechanica and hydraulic dredge
equipped with a sedled clam-shell bucket. This type of dredge can remove the materid at
the in-situ water content with minima resuspension as compared to other dredging
technologies.

Portable water diverson structures would be ingalled on the upstream and downstream
ends of locdized remova aress, and remova would progress from the West Ditch
downstream to Bayou Verdine, and then from upstream to downstream within the bayou.
Water from upstream would be diverted around the remova aress, but sufficient water
would be maintained within the remova area to floa the dredge and dso to maintain a
water blanket to minimize the release of voldile organics.

The dredge materia would be placed in a hopper located on the shoreline.  The hopper
would have a flexible membrane cover and be under negative air pressure so that when the
dredge bucket is opened to depost the materid into the hopper, the volatile emissons
would be contained. From the hopper, the material would be pumped to a series of seded
filter boxes where water separated from the sediments can be removed and pumped to an
approved wastewater treatment system.

The ar exhaust from the negative air device on the hopper, the air displaced from the boxes,
and any other exhaust that potentialy could contain volatile emissons would be treated
ongite with vapor- phase carbon or a combination wet scrubber and vapor- phase carbon.
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The localized areas beneath the Old Trousdae Road Bridge would be removed with either
vacuum trucks (as described above) or asmall suction-type dredge.

Placement of Barrier System and Cover

After remova within an area using either one of the options described above, a barier system
would be placed on top of the underlying clay. The barrier sysem would consist of two layers.
After remova within an area using either one of the options described above, a barrier system
would be placed on top of the underlying clay. Conceptudly, the barrier system would consist of
three layers. From the bottom up, the layers are:

1 A barrier layer directly on top of the clay to impede the verticad movement of water
and sediments;

2. A protective layer to protect the barrier layer; and

3. A sand/silt cover materid at the surface to provide a substrate with atexture smilar
to natura conditions (minimum of one-foot thick).

It is possble that layers 1 and 2 can be combined into one layer by using arigid uniform met of low
permesbility. There are three barrier system configurations under consideration.

Option 1 - Option 1 would use a grout-injected, fabric-formed, semi-rigid, continuous, 3 to
6-inch liner as both the barrier and protective layer. The technology that would be used to
inddl this layer is commonly referred to as“fabri-forming” or “uniform section lining.” Two
geotextiles joined together a closely spaced points with drop-strings would be placed on
the bayou bottom after remova activities within a section are complete.  The interdtitia

spacing between the geotextiles would be filled by pumping with a grout mixture consisting
of sand, cement and bentonite. The drop strings control the layer thickness. During the
design phase, the appropriate thickness would be determined, and the grout mixture would
be designed to provide the appropriate badance of both seding/flexibility and rigid
protectiveness. After the grout was alowed to cure, the minimum 1-foot sand/silt cover
layer would be placed.
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Option 2 - Option 2 would use a geosynthetic clay layer (GCL) for abarrier, acombination
of sand and light riprap for a protective layer, and then the sand/silt layer as cover materid.
A GCL is a manufactured composte liner conssting of a layer of low-permesbility sodium
bentonite attached to a fabric or geomembrane. Typicaly GCLs are shipped in rolls that
when deployed are less than 0.25 inches thick. GCL placement requires further evaduation
before this option can be sdlected. There are two concerns, first, the GCL and overlying
sand with riprap must be placed a the same time to assure uniform GCL loading as it
hydrates, and second, Bayou Verdine water is brackish and the effect of sat water on the
GCL permeshility must be evduated. The GCL would be protected by a minimum of 6
inches of sand to evenly digtribute the weight of individua riprap rock. Approximately 6
inches of light riprap (i.e, 2pound stone) would be placed over the GCL and the sand
cover to provide protection to the barrier layer. A minimum 1-foot sand/silt cover layer
would be placed on top of the riprap.

Option 3 - Option 3 would use an HDPE geomembrane for a barrier, a light riprap for
protection, and then the sand/silt layer as cover materia. To protect the geomembrane, a
minimum 6-inch layer of sand would be placed on the geomembrane before the protective
layer is placed. Approximately 6 inches of light riprap (i.e, 2pound stone) would be
placed on the geomembrane sand cover as the protective layer. A minimum 1-foot sand/silt
cover layer would be placed on top of the riprap.

Figure 53 shows three potentid options for the barrier systiem and cover. The details of the barrier
system to be used for implementation of the dternative will continue to be evauated during the
design phase and may be modified somewhat from that presented herein.

Ondite Therma Desorption

Ondte thermad desorption would be implemented as follows:
After removal, the sediments would be transported to a centralized staging area.

The sediments would be dewatered with either a bt filter press or centrifuge and
the filter cake would be trested with an ongite therma desorption unit.
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The effluent from the dewatering operation and the liquid condensed from the
desorption unit would be sent to a closed top frac tank constructed with baffles to
Separate out any noragqueous phase EDC.

It is assumed that the EDC liquid would be sent offgite for recycling and the water
would be treated at an approved wastewater treatment system.

As an ondte CERCLA action, permitting of the therma desorption unit would not
be required, but the unit would have to comply with the substantive requirements of
a permit, including appropriate, storage and handling procedures and appropriate
emisson controls.

It is assumed that the trested materias could be disposed of as nonhazardous
waste.

Post- Condruction Monitoring

Because the affected sediments would be removed, there would not by any subsequent post-
congtruction monitoring of the West Ditch Area

Effectiveness
Oveadl Protection of Human Hedth and the Environment - Alternative WD-3 would be

protective because it would diminate exposure pathways to human and ecological receptors
above the remova action concentration established in Section 4.2.

Compliance with ARARs - The dternative could be implemented to comply with the action
gpecific and location-specific ARARS liged in Table 5-1. A USACE permit would not be
required, but the action would have to comply with the substantive requirements of Section
10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean Water Act.

LDEQ and USEPA regulations regarding the handling and transportation of hazardous
waste would apply. The selected disposd facility would have to have gpprova to accept
CERCLA wadste.
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It is assumed that some of the materid would be classfied as a D028 characteritic
hazardous waste and therefore be subject to land disposal restrictions until the characteristic
is removed.

As an ondgte CERCLA action, hazardous waste permitting of the therma desorption unit
would not be required, but would have to comply with the subgtantive requirements of a

permit.

Trestment and discharge of generated waters would have to comply with the substantive
requirements of the Louisana Pollution Discharge Elimination System program.

There have not been any federdly-listed threastened and endangered (T&E) species or
archeologica or historica dtes identified within the area to be addressed by the remova
action.

Long-Term Effectiveness and Permanence - Alternative WD-3 would involve permanent
remova d contaminated sediments from the West Ditch Area. The barrier sysem would
permanently prevent any future exposure to the underlying clay meterid.

Reduction of Toxicity, Mohbility, and Volume - There would be a reduction in toxicity and
volume with thermal desorption and the trested materials would be put in alandfill. There
would be a decrease of volume of contaminated sediments.

Short-Term Effectiveness - A Site-specific Hedth and Safety Plan would be required to
ensure protection of remediation workers during al phases of planning, congruction and
monitoring of this option. The Hedlth and Safety Plan should aso address the necessary
procedures to diminate any potentid exposures to people outsde the work area
Appropriate engineering and nonitoring controls would be evaluated and implemented as
needed in order to protect the remediation workers, plant workers and community from any
unacceptable exposure arising from the dternative. Emissions would be difficult to control
around the dewatering and thermal desorption operations. There is a potentid for releases
of condtituents down the bayou during the remova action; however, this potentid would be
mitigated through the use of the water diverson sructures and the remova methods
described above.
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The action would take gpproximately 6-9 months to implemen.

I mplementability

Alternative WD-3 would be difficult to implement. Removd is assumed to be ether with a hybrid
dredge or vacuum truck, which would be dow. Monitoring and engineering measures to control
vapors may aso cause some delays. Temporary diverson of the bayou would be difficult and there
are concerns about ability to control the flow. It may not be feasble to divert the bayou during
storm events and therefore localized remova areas would have to be completed or protected prior
to storm flow. It would be difficult to handle and desorb wet sediments. Bench-scde testing would
be required prior to full-scale desorption. It would be dso difficult to control vapor emissons
around the dewatering and thermal desorption units.

Cost

The following table summarizes the estimated capitd, O&M, and totd Aternative present worth
cost. A detailed cost spreadshect is presented in Appendix C.

Alternative WD-3
Removal and Onsite Ther mal Desor ption

Edtimated Capital Estimated Present Estimated Present
Cost Worth O&M Cost Worth Total Cost
() () ©)
6,380,000 0 6,380,000

5.3.1.4 Alternative WD-4 — Containment/Capping

Alternative WD-4 would consist of covering the West Ditch Area sediments that are above the
removal action concentration with a Gabion Mattress Containment System.

Gabions are flexible wire mesh baskets that are typicdly filled with earth or sone and used as
support structures. The gabion mattress system that would be used consists of rectangular units that
are divided into cellstypicaly 6 feet wide with digphragms spaced a 3-foot intervals. A continuous
pand of mesh forms the base, the Sdes, and the end walls of the unit to form an open-top multi-cell
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container. The systerm would be filled with soil or stone to provide a permanent barrier over the
contaminated sediments.

The following are the mgor components of Alternative WD-4:

Pre-condruction activities would congst of additiona hydraulic sudies to determine
the gppropriate materia type to be placed in the gabions and to determine the
appropriate thickness of the mattress. It is expected that the mattress would be
either 0.5 or 1-foot thick. The thickness of the mattress placed in the bayou may be
greater than the thickness of the mattress placed in the West Ditch. An evauation
would aso be conducted to sdlect amateria type for the gabions that is compatible
with EDC. It should be noted, however, that after the systems described below are
in place and established, the wire mesh of the gabions would no longer be necessary
to contain the cover system.

Pre-congtruction and post-congtruction surveying would be conducted of the bayou
and West Ditch to document the devation change due to placement of the
containment system.

Post- congtruction monitoring would be conducted as appropriate.

There are two potential options that may be used for the containment system. Option 1 would
congst of stone-filled gabions, and Option 2 would consst of soil-filled gabions. Figure 54
illustrates these two options and they are described below:

Option 1 (Stone-Filled Gabions)

A nonwoven geotextile (for filtration) and woven geotextile (for strength and separation)
would be placed over the sediments.

A network of gabion mattresses would be sequentialy connected together and filled with
graded stone on the shore adjacent to the bayou and the West Ditch.
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The gabions would be floated or lifted into position in a manner to prevent disturbance of
the sediments.

Sand or st materid would be placed to fill the interdtitial spaces around the stone.
The stones within the gabions would prevent eroson of the interdtitid sand/silt while providing a
competent physical barrier that would prevent direct contact with the underlying sediments. The

sand or st matrix would provide a subgtrate suitable for establishment of the benthic community.

Option 2 (Sail-Filled Gabions)

A nonwoven geotextile would be placed over the sediments, and aso within the bottom of
the mattress system.

A network of gabion mattresses would be sequentialy connected together and filled with
soil materid on the shore adjacent to the bayou and the West Ditch. The soil materid
would be asand/clay mixture typica of the existing substrate.

Another nonwoven geotextile would be sewn over the top of the soil materia prior to
placing the lids.

The gabion mattresses would be floated or lifted into postion in a manner to prevent
disturbance of the sediments.

The overlying geotextile woud retain the sediments within the gabions.  After the gabion mattresses
are placed over sediments, a reinforced geomat blanket would be connected to the lid of the
gabions and placed up the sde dopes and anchored. The geomat blanket increases the soil's
resstance to erosion by providing an environment that enhances the growth of vegetation through
the mat. With depodtion, there would aso be establishment of some vegetative growth on the
mattress, particularly a the margins. The mattress may be seeded or planted to promote the growth
of desirable vegetation. Additiona hydraulic studies would be required to properly size the materid
placed in the gabions and evauate whether there would be any erosion of the cover. A prdiminary
hydraulic andyss indicates that at low flows, the water surface rise just upstream of the mattressis
estimated to be about 0.2 feet for both a 9 inch and 6 inch mattress (the difference between the two
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mattress thicknesses is indgnificant). It is expected that this increase would be dissipated upstream
over adistance estimated to be about 300 feet in Bayou Verdine and 230 feet in the West Ditch.

Post-congtruction monitoring would consst of surveying the containment area to demondrate that
erosion isnot occurring. A 5-year monitoring period is assumed.

Effectiveness
Ovedl Protection of Human Hedth and the Environment - Alternative WD-4 would be

protective because it would diminate exposure to human and ecologica receptors above
the remova action concentration established in Section 4.2.

Compliance with ARARs - The dternative could be implemented to comply with the action
specific and locationspecific ARARs liged in Table 5-1. A USACE permit would not be
required, but the action would have to comply with the substantive requirements of Section
10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean Water Act.

There have not been any federdly-listed threastened and endangered (T&E) species or
archeologica or higtorica sites identified within the area to be addressed by the remova
action.

Long-Term Effectiveness and Permanence - Alternative WD-4 would be effective at
preventing exposure to contaminated sediments in the West Ditch Area.  Additiond
hydraulic studies would be conducted during the design phase to size materid to be placed
in the gabions to ensure that they would not erode and the system would be permanent.

Reduction of Toxicity, Mobility, and Volume - There would be no reduction in inherent
toxicity or volume other than a dow decrease in concentrations of organic compounds over
time as the materid naturaly degrades. Effective toxicity (availability) and mobility would be
further reduced in the covered area.
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Short-Term Effectiveness - A Site-specific Health and Safety Plan would be required to
ensure protection of remediation workers during al phases of planning, congtruction and
monitoring of this option. The Hedth and Safety Plan should adso address the necessary
procedures to eiminate any potentid exposures to people outside the work area
Appropriate engineering and monitoring controls would be evaduated and implemented as
needed in order to protect the remediation workers, plant workers and community from any
unacceptable exposure arisng from the dternative. With placement of the mattress, the
underlying contaminated sediments would consolidate and potentidly release some EDC to
the water column. The effects of these releases are uncertain. There is dso a potentia for
releases of congtituents down the bayou during placement of the system; silt curtains would
be ingtaled to reduce releases.

The action would take gpproximately 2 months to implement.

I mplementability

Alternative WD-4 would be moderately difficult to implement. The mattress would have to be filled
on shore and floated out over the area in sections to minimize suspension of sediments. It may be
difficult to control laterd movement of the soft sediments (i.e, a mud wave) when placing the
meattress. The periodic flooding of the bayou may make placement difficult.

Cost

The following table summarizes the estimated capitd, O&M, and tota dternative present worth
cost. A detailed cost spreadshect is presented in Appendix C.

Alternative WD-4
Containment/Capping

Egtimated Capital Estimated Present Estimated Present
Cost Worth O&M Cost Worth Total Cost
(©) (%) (%)
1,070,000 20,000 1,090,000
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5.3.2 Main Channel

The following four aternatives were evauated for the Main Channd:

Alternative MC-1 - Natura Recovery

Alternative MC-2 - Dredging and Offsite Disposal
Alternative MC-3 - Dredging and Onsite Consolidation
Alternative MC-4 - Containment/Capping

5.3.2.1 Alternative MC-1 — Natural Recovery

Alternative MC-1 is naturd recovery. Site risks would be reduced by natura sedimentation and
degradation of organics in the Man Channd. Alternative MC-1 dso includes hydrodynamic and
sedimentation studies as well as sediment sampling to evauate the effectiveness of naturd recovery.
Basdline monitoring and development of a long-term monitoring plan would be conducted during the
first year. Subsequent monitoring would include:

Annud sediment sampling for dte condtituents to determine whether concentrations
are decreasing with naturd recovery.

Annud surveying of sediment pins & specified locations to quantify the amount of
depostion (if any) that is occurring.

It is assumed that the monitoring program would be conducted for a 10-year period.

Effectiveness

Ovedl Protection of Human Hedth and the Environment - Natural recovery is likely
occurring as less contaminated sediments are depodited in the bayou and mix with existing
sediments thus reducing the concentrations. Natura recovery is aso occurring with the
degradation of organic condituents. These natural recovery processes would cause a
decrease in Siterisks. The monitoring conducted for Alternative MC-1 would provide data
for evauating the effectiveness of these processes.
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Compliance with ARARs - None of the location-specific ARARs identified for the ste
would pertain to Alternative MC-1. There would be no action-specific ARARs.

Long-Term Effectiveness and Permanence - There would be increased protectiveness with
naturd recovery of the system; however long-term effectiveness and permanence is
uncertain and would be determined from monitoring.

Reduction of Toxicity, Mobility, and Volume - There would be a dlow reduction in toxicity,
mobility and volume as organic compounds degrade over time. Effective toxicity
(availability) and mohility will gradudly decrease as concentrations in the active zone
decrease with naturd recovery.

Short-Term Effectiveness - There would be no short-term adverse effects associated with
this dternative.

I mplementability

Implementability - Alternative MC-1 is eadly implementable from atechnica bags.

Cost

The following table summarizes the estimated capitd, O&M, and totd aternative present worth
cost. A detailed cost spreadshect is presented in Appendix C.

AlternativeMC-1
Natural Recovery

Egtimated Capital Estimated Present Estimated Present
Cost Worth O&M Cost Worth Total Cost
(©) (©) (©)
190,000 460,000 650,000

The estimated capitad cods are for the basdline studies and development of a long-term monitoring
plan. The O&M cods are for the subsequent monitoring over a 10-year period.
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5.3.2.2 Alternative MC-2 — Dredging and Offsite Disposal

Alternative MC-2 would consst of dredging the sediments and trangporting them offste for disposa
a a permitted landfill as a nonhazardous materid. The dredging would result in a very sgnificant
reduction in the mass of contaminants in the bayou. However, it is anticipated that there will be
some resdua contamination in the remaining sediments and this resduad contamination will be
addressed through natural recovery. The natura recovery processes includes biodegradation of the
organics and natura deposition of new sediments within the bayou. Post-remova sampling will be
conducted to measure the progress of natural recovery in the surficia sediment layer.

Dredging

Dredging would be done using a smdl hydraulic dredge. One pass would be made over the areas
identified in Figure 5-2 to remove a nomina 1-foot of material. An additiona pass would be made
over the northern section of Reach 1 (as identified on Figure 5-2) to remove an additiona 1-foot of
materid. The dredge would be equipped with either an auger or cutterhead. The auger type
dredge utilizes a cable to position and move the dredge throughout the dredging area. The dredge
excavates materid by moving forward in aseries of parald lines with each pass dightly overlapping
the previous one. The cutterhead dredge operates using a swinging motion of the dredge head.

Both types of dredges can be postioned using conventiona surveying equipment or globa
positioning systems (GPS) to ensure that coverage of the entire channd is obtained and the specified
depth of materid isremoved.

Enginearing contrals, such as proper selection of the speed and depth of cut of the dredge, would
be implemented to minimize resuspenson  Additiond controls (eg., dlt curtan) may be
implemented to contain suspended sediments on the downstream boundary of the active dredging.

From the geotechnical testing described in Section 2.5.1 and information from other dredging
projects, it is estimated that atotal of gpproximately 360,000 cubic yards of materia (5% solids and
95% water) would be dredged, and during the assumed 160 days of active dredging approximately
400,000 gallons per day of excess water would be generated and treated.
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Dredged materid would be pumped through an 8-inch diameter high dengity polyethylene (HDPE)
pipe. This pipe would be placed on floats within the bayou and would be carefully routed to avoid
obstructions when on land.

A temporary holding pond would be consgtructed at the ste (Figure 5-5). The pond would be built
by congructing perimeter earthen berms to hold approximately 5,000 cubic yards of dredged
materids. This cgpacity would dlow about 2 days holding time for the tota volume of materid
(sediment and water) estimated to be dredged daily. The temporary holding pond would be lined
with a 40 mil HDPE geomembrane and would require an area of about 250 feet by 250 feet.

Disposd of the HDPE liner a the disposd facility has been included in the cost andysis. The
earthen levee would be left in place or graded upon completion. The dredged materid would be
directed to the temporary holding pond where settling would occur. The materia would be pumped
through a mixing tank with filter aids. The water generated during dredging would be pumped
through a multimedia filter and routed to the facility wastewater trestment system. The sediments
would be dewatered using a filter press and the solid materia would be loaded onto tractor-trailers
and trangported offsite to the disposal facility. Figure 5-6 shows this sequence,

Post -Removd Sampling

Post-remova sampling would be conducted to measure the progress of natura recovery in the
aurficid sediment layer, which is the bioaccessible zne. One round of samples would be collected
gx months to one year after completion of the dredging and the results would provide a basdline for
evauating the natural recovery processes. If warranted®, a second round of samples would be
collected during the fifth year following completion of the dredging. The sampling would consist of
the fallowing:

The dredged areas of the bayou would be divided into Sx approximately equa

sections.

Five surfida sediment samples would be collected from random locations within
each section.  To the extent practicable, the 5-year sampling event would target the
sediments that had been deposited since the dredging.

*If the first round of sampling indicates that the remedial action objectives have been achieved without

further natural recovery, the second round of sampling would not be performed. This determination would
be made by USEPA based on areview of thefirst round sampling results.
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The samples would be composited into one sample per section; and
The six composite samples would be andyzed for PAHS.

Effectiveness

Ovedl Protection of Human Hedth and the Environment - Alternative MC-2 would
provide additiona protection to ecologicd receptors. The dredging would result in a very
sgnificant mass reduction by targeting areas where sediment congtituents have the greatest
potentid to impact Site risk and removing these contaminated sediments from the bayou.
With any dredging technology there would be some resuspenson and settling out of
contaminated sediments, which may leave resddud contamination.  The resdud
contamination would be addressed with naturd recovery. As described above, enginegring
controls would be implemented to minimize resuspension.

Compliance with ARARs - The dternative could be implemented to comply with the action
gpecific and locationspecific ARARs liged in Table 5-1. A USACE permit would not be
required, but the action would have to comply with the substantive requirements of Section
10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean Water Act.

There have not been any federdly-listed threastened and endangered (T&E) species or
archeologica or historica dtes identified within the area to be addressed by the remova
action.

The discharge water from the dewatering operation would be directed to the Conoco
wadtewater trestment system. This may require modification of the existing LPDES permit
for the remediation water.

The bayou sediment materia would not be classfied as a lised hazardous waste under 40
CFR 261. Based on knowledge of the materia and the low condtituent concentrations, it is
assumed that the materid would not be classfied as a characteristic hazardous waste.
Therefore, after dewatering, it is assumed the sediment could be transported and disposed
of as anonhazardous wagte. It would be sent to a facility that has the authority to accept
CERCLA wagte.

m IN\CALCASIEU\EECAFILES_JULY\EECA-FINAL_JULY.DOC\6-FEB-02\BTR 5‘ 31



DRAFT FINAL EE/CA
SECTIONHIVE identification and Analysis of Removal Action Alternatives

Long-Term Effectiveness and Permanence -The dredging would result in permanent
removd of a very dgnificant mass of contaminants from the bayou. The dredged materid
would be sent to a permitted landfill. Natural recovery would address the residua
contamination.

Reduction of Toxicity, Mohility, and Volume - There may be a temporary increase in
mohbility and availability of condituents due to resuspension during dredging. There would
be a long-term decrease in the mobility and effective toxicity (availability) of contaminantsin
the sediments that are removed and placed in a secure landfill. There would be a decrease
in the volume of contaminated sedimentsin the bayou.

Short-Term Effectiveness - A Site-specific Hedth and Safety Plan would be required to
ensure protection of remediation workers during al phases of planning, condruction and
monitoring of this option. The Hedth and Safety Plan should aso address the necessary
procedures to diminate any potentid exposures to people outsde of the work area
Appropriate engineering and monitoring controls would be evauated and implemented as
needed in order to protect the remediation workers, plant workers and community from any
unacceptable exposure arisng from the dternative. There is asmdl potentid for exposure
to the community during trangportation of the materid to the offdte incinerator/disposa
facility due to accidentd discharge resulting from atraffic accident or other smilar incident.
This potentid would be minimized with proper sdection, traning and oversght of
subcontractors.

The action would take approximately 6 to 9 months to implement.

I mplementability

Alternative MC-2 would be moderately difficult to implement. Shallow water and bayou crossngs
may impede dredging progress. There is potentia for underwater obsiructions that could make
dredging difficult, and there are other logistical concerns related to access and transporting
sediments long distances via a pipdine.  The fine-grained sediments and high organic content may
make dewatering difficult. The variable water levels in the bayou may aso impede the dredging
process.
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Cost

The fallowing table summarizes the estimated capitd, O&M, and totd dternative present worth
cost. A detailed cost spreadshect is presented in Appendix C.

Alternative MC-2
Dredging and Offsite Disposal
Egtimated Capital Estimated Present Egtimated Present
Cost Worth O&M Cost Worth Total Cost
(%) &) &)
7,340,000 0 7,340,000

5.3.2.3 Alternative MC-3 — Dredqging and Onsite Consolidation

Alternative MC-3 would congst of dredging the sediments into the Trousdale Road Ponds, alowing
the dredged materid to settle out and dewater, constructing a soil cover over the Trousdale Road
Ponds, and then regrading the area consstent with the surrounding topography. The dredging
would result in a very sgnificant reduction in the mass of contaminants in the bayou. However, it is
anticipated that there will be some resdud contamination in the remaining sediments and this
resdua contamination will be addressed through naturd recovery. The naturd recovery processes
includes biodegradation of the organics and natural deposition of new sediments within the bayou.
Post-remova sampling will be conducted to measure the progress of naturd recovery in the surficid
sediment layer. Post-closure monitoring would aso be conducted for the Trousdale Road Ponds.

Dredging

Dredging would be done using a smdl hydraulic dredge. One pass would be made over the areas
identified in Figure 5-2 to remove a nominal 1-foot of material. An additiona pass would be made
over the northern section of Reach 1 (as identified on Figure 5-2) to remove an additiona 1-foot of
materid. The dredge would be equipped with either an auger or cutterhead. The auger type
dredge utilizes a cable to position and move the dredge throughout the dredging area. The dredge
excavates materid by moving forward in a series of parald lineswith each pass dightly overlapping
the previous one. The cutterhead dredge operates using a swinging motion of the dredge head.

Both types of dredges can be podtioned usng conventional surveying equipment or globa
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postioning systems (GPS) to ensure that coverage of the entire channdl is obtained and the specified
depth of materid isremoved.

Engineering controls, such as proper sdection of the speed and depth of cut of the dredge, would
be implemented to minimize resuspenson.  Additionad controls (eg., Sit curtan) may be
implemented to contain suspended sediments on the downstream boundary of the active dredging.

From the geotechnical testing described in Section 25.1 and information from other dredging
projects, it is estimated that atotd of gpproximately 360,000 cubic yards of materia (5% solids and
95% water) would be dredged, and during the assumed 160 days of active dredging approximately
400,000 gallons per day of excess water would be generated and treated.

Dredged materia would be pumped through an 8-inch diameter HDPE pipe. This pipe would be
placed on floats within the bayou and would be carefully routed to avoid obstructions when on land.

Trousdale Road Ponds

The two ponds proposed for consolidation of the dredged sediments for this dternative are labeled
Pond A and Pond B on Figure 57. These ponds are referred to collectively as the “Trousdae
Road Ponds’. The ponds are irregular in shape, have bottom devations of about -10 feet NGVD
(Pond A), and -6 feet NGVD (Pond B), and have fairly steep side dopesin some areas. Pond A
has an approximate surface area of 217,000 square feet, and Pond B has a surface area of about
174,000 square feet. Asshown on Figure 5-7, thereis adirect connection between the bayou and
Pond A viaaditch. The direction of water flow between the ponds and Bayou V erdine depends on
the hydraulic conditions (i.e, tides, stream flow in Bayou Verdine, and surface drainage into the
ponds during periods of rainfdl).

The ponds have been sampled two times (March 1983 and March 1994). The most relevant data
is from the 1994 sampling event. Composite sediment samples were collected from both Pond A
and Pond B in 1994. The samples were analyzed for volatile organic condtituents, ssmivolatile
organic condtituents and the 8 RCRA metas. These results were compared to results from Bayou
Verdine sediment (Table 22 and Table 2-3) and the findings indicate that the contaminants in the
ponds are similar to those detected in the bayou. The results are summarized below:
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Result
Par ameter (mg/kg wet weight)
Eagt Pond (Pond A) Total Petroleum Hydrocarbons 30,000
Sample Barium 64.4
Chromium 16.1
Arsenic 155
Lead 8.98
Ethylbenzene 0.017
Phenanthrene 0.55
Pyrene 0.73
Bis(2-ethylhexyl)phthalate 0.67
Benzo(a)anthracene 12
Chrysene 13
West Pond (Pond B) Total Petroleum Hydrocarbons 12,000
Sample Barium 65.4
Chromium 216
Lead 8.88
Ethylbenzene 0.073
Total Xylenes 0.022

Consolidation, Construction of Soil Cover and Regrading

As the dredged materids are pumped to the Trousdale Road Ponds, the excess water within the
ponds would be displaced and pumped through a multimedia filter and to the facility wastewater
trestment syssem. An evduation of the data from the treatability testing and the estimated water
production rates indicate that the facility wastewater trestment system has the capability and
aufficient capacity to treat the water from the dredging operation. The dredged materid placed into
the ponds would be dlowed to settle and consolidate.  Any additiond water generated during
consolidation would aso be pumped back to the Conoco wastewater treatment system after
trestment through the multimediafilter.

After the dredged materia consolidates in the ponds, a soil cover system would be constructed over
the consolidated materid. An existing ongite soil stockpile would be used for cover materid adong
with soils from the adjacent upland area and other onsite sources or an approved offsite source.
Three composite samples were collected from the ongite stockpile and geotechnica tests were
conducted for particle-size andysis (ASTM D 422-63). The soil isdassfied asa CL materid usng
the Unified Soil Classfication System (USCS). The three samples contained sand ranging from
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31.7% to 35.6%, st ranging from 34.9% to 41.8%, and clay ranging from 23.3% to 33.4%. The
stockpile materiad appears to be suitable cover material.

It is assumed that the consolidation of the materid in the ponds would take an extended period of
time, as long as or longer than 6 months.  During this time period, water would be periodicaly
pumped off of the pond surfaces and through the multimedia filter to the wastewater treatment
sysem. After the material from the dredging operation is dlowed to consolidate and deweter in the
ponds, a geotextile would be placed over the dredged material for separation. A geogrid would be
rolled out over the geotextile to provide reinforcement. The geogrid would be tied or joined
together by an gpproved method. This geosynthetic combination would provide a suitable base for
heavy equipment and provide support for the overlying cover layer. An access road would be
congtructed and the soil materia would be placed onto the geosynthetics. A lightweight bulldozer
with low ground pressure tracks would be used to place materid to create a grade consistent with
the surrounding topography. The area will be vegetated with grasses or other appropriate upland
plants to maintain the integrity of the cover. Figure 5-7 showsthe existing topography in the vicinity
of the Trousdade Road ponds. Figure 58 shows the edtimated fina grade. Figure 59 is a
schematic cross-section of the Trousdale Road Ponds after placement of the final cover.

Post-Remova Sampling and Monitoring

Post-remova sampling would be conducted to measure the progress of natura recovery in the
aurficid sediment layer, which is the bioaccessble zone. One round of samples would be collected
sx months to one year after completion of the dredging and the results would provide a basdline for
evauating the natural recovery processes. If warranted®, a second round of samples would be
collected during the fifth year following completion of the dredging. The sampling would consist of
the fallowing:

The dredged areas of the bayou would be divided into Sx approximately equa
sections.

> If the first round of sampling indicates that the remedial action objectives have been achieved without

further natural recovery, the second round of sampling would not be performed. This determination would
be made by USEPA based on areview of thefirst round sampling results.
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Five surficid sediment samples would be collected from random locations within
each section.  To the extent practicable, the 5-year sampling event would target the
sediments that had been deposited since the dredging.

The samples would be composited into one sample per section; and

The six composite samples would be andyzed for PAHS.

Post-closure monitoring would be conducted tr the Trousdale Road Ponds. Monitoring wells
around the Trousdade Road Ponds would be used to monitor upgradient and downgradient
groundwater conditions in the uppermost water-bearing zone adjacent to the ponds. There may be
exiging monitor wells that can be used for this purpose. It is assumed that groundwater monitoring
would be conducted on a semiannua basis for a 5-year period. There would aso be monitoring of
the competency of the cover system and maintenance of the cover as needed during this 5-year

period.
Effectiveness

Ovedl Protection of Human Hedth and the Environment - Alternaive MC-3 would
provide additional protection to ecologicd receptors. The dredging would result in avery
sgnificant mass reduction by targeting areas where sediment condtituents have the grestest
potentid to impact Site risk, and removing these contaminated sediments from the bayou.
With any dredging technology there would be some resuspenson and settling out of
contaminated sediments, which may leave resdud contaminaion  The resdud
contamination would be addressed with naturd recovery. As described above, engineering
controls would be implemented to minimize resuspension.

Compliance with ARARs - The dternative could be implemented to comply with the action-

gpecific and locationspecific ARARs liged in Table 5-1. A USACE permit would not be
required, but the action would have to comply with the substantive requirements of Section
10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean Water Act.

Consolidation of the materid in the Trousdale Road Ponds is consstent with USEPA's Area
of Contamination Policy as described in 55 FR 8758-8760.
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There have not been any federdly-listed threastened and endangered (T&E) species or
archeologica or higorica dtes identified within the area to be addressed by the remova
action.

The discharge water from the dredging operation would be directed to the Conoco
wadtewater trestment system. This may require modification of LPDES for the remediation
water.

Long-Term Effectiveness and Permanence - The dredging would result in permanent
removd of a very sgnificant mass of contaminants from the bayou. Naturd recovery
would address the resdud contamination. The condtituents in the dredged materid are
relatively immobile and would be secure in the Trousdale Road Ponds.

Reduction of Toxicity, Mohility, and Volume - There may be a temporary increase in
mohbility and availability of condituents due to resuspenson during dredging. There would
be a long-term decrease in the mohility and effective toxicity (availability) of contaminants
that are removed from the bayou and placed in the ponds. There would be a decrease in
the volume of contaminated sediment in the bayou.

Short-Term Effectiveness - A Site-specific Hedth and Safety Plan would be required to
ensure protection of remediation workers during al phases of planning, congtruction and
monitoring of this option. The Hedth and Safety Plan should also address the necessary
procedures to eliminate any potential exposures to people outside of the work area
Appropriate engineering and monitoring controls would be evauated and implemented as
needed in order to protect the remediation workers, plant workers and community from any
unacceptable exposure arising from the dternative.

The remova action would take gpproximately 6 to 9 months to implement. Depending on
the efficiency of dewatering in the ponds, it may take more than 6 months of settling before
the cover can be placed.
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I mplementability

Alternative MC-3 would be moderately difficult to implement. Shalow water and bayou crossngs
may impede dredging progress. There is potentia for underwater obstructions that could make
dredging difficult, and there are other logistica concerns related to access and piping sedimentslong
distances. The variable water levelsin the bayou may aso impede the dredging progress.

Cost

The following table summarizes the estimated capitd, O&M, and totd aternative present worth
cost. A detailed cost spreadshest is presented in Appendix C.

AlternativeMC-3
Dredging and Onsite Consolidation

Egimated Capital Estimated Present Estimated Present
Cost Worth O&M Cost Worth Total Cost
(%) % %
4,990,000 80,000 5,070,000

The estimated capita costs are for dredging and capping the Trousdale Road Ponds and regrading
the area. The O&M codis are for the subsequent monitoring of the closed Trousdale Road Ponds
over a 10-year period.

5.3.2.4 Alternative MC-4 — Containment/Capping

Alternative MC-4 would consst of covering the bayou channel sediment areas shown on Figure 5-2
with the AquaBloka composite particle syssem. For purposes of this EE/CA AquaBloka was
selected over other containment options because it can be placed with minima disturbance to
surrounding habitat and would provide a substrate suitable for the Bayou Verdine environment.
Other potential cover materials would be evaluated during the design phase.

AquaBloka is a proprietary, composite-aggregate mixture of clay or clay-9ze minerds, polymers
and other specid additives surrounding a dense aggregate nucleus. In most cases the clay
component of AquaBlokéa is largely bentonite clay; however, other clay materids (attapulgite or
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organoclays) or clay-sized materids can aso be incorporated to meet project or Site-pecific
requirements. AquaBloka was developed primarily for encgpsulaing in-Situ contaminated
sediments and can dso provide a subgtrate for wetland vegetation as well as habitat for some
macroinvertebrate organisms (AquaBloké , Technica Papers and Website).

After placement in the water, the AquaBloka particles fal to the subgtrate and expand into a
continuous and cohesive eroson resistant layer of low permesbility (Figure 5-10). Thislayer forms
aphyscd, hydraulic and chemica resstant barrier that separates the contaminated sediments from
the overlying water column and the biotain the bayou.

AquaBloka would be placed with either a shore-based conveyer or a hdlicopter (Figure 5-11). It
is assumed that the AquaBloké barrier would be between 6 and 8 inches thick. Pre-gpplication
activities would consgst of benchrscae testing and gpplication planning.  Some Site preparation
activities would be required in areas where shore-based application would be used. Most areasto
be covered have limited site access. It is estimated that approximately 80 percent of the areato be
covered with AquaBlok™ would be placed by helicopter. In other aress access to the bayou
would be by clearing and congtruction of access roads. The disturbance to other areas would be
kept to aminimum.

Post- Closure Monitoring

The integrity of the AquaBlok™ cover would be monitored. The monitoring program would consist
of annua surveying to determine whether there has been any erosion or deterioration of the cover,
and dso to evauate whether sediment deposition has occurred.  Sediment pins may dso be
employed and monitored for this purpose.

Effectiveness

Ovedl Protection of Human Hedth and the Environment - Alternaive MC-4 would
provide additiond protection to ecologica receptors by covering areas where sediment
condtituents have the greastest potentia to impact Site risk, thus isolating these areas from
potential receptors. There may not be complete coverage or a consistent thicknessin al the
areas covered by AquaBloka .
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Compliance with ARARs - The dternative could be implemented to comply with the action
gpecific and locationspecific ARARs liged in Table 5-1. A USACE permit would not be
required, but the action would have to comply with the subgtantive requirements of Section
10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean Water Act.

There have not been any federdly-listed threastened and endangered (T&E) species or
archeologicd or higtoricad stes identified within the area to be addressed by the remova
action.

Long-Term Effectiveness and Permanence - The capping would result in isolaion of
condtituents that contribute most to Site risks and preventing exposure. Dueto low flow in
the bayou, the AquaBloka materia is not expected to erode. However, the potentia for
eroson and compatibility with ste conditions would have to be determined prior to
placement of the AquaBloké . Incomplete coverageis also a concern.

Reduction of Toxicity, Mobility, and Volume - There would be a dow reduction in inherent
toxicity and volume due to degradation of the organics over time. Effective toxicity
(availability) and mohility would be reduced in the covered aress.

Short-Term Effectiveness - A Site-specific Hedth and Safety Plan would be required to
ensure protection of remediation workers during al phases of planning, congruction and
monitoring of this option. The Hedth and Safety Plan should aso address the necessary
procedures to diminate any potentid exposures to people outsde of the work area
Appropriate engineering and monitoring controls would be evauated and implemented as

needed in order to protect the remediation workers, plant workers and community from any
unacceptable exposure arisng from the dterndtive.

The remedy would take gpproximately 4 to 6 months to implemen.
I mplementability
Alternative MC-4 would be moderatdy difficult to implement. Due to Site access, AquaBloka

gpplication would be by hdicopter for gpproximately 80 percent of the covered areas. Thereisthe
potentia for incomplete and incondstent coverage. The applicability of the AquaBloka technology
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to Ste conditions would have to be determined with bench scae and/or field scale testing prior to
full scale use. Because the technology is not widdly used, scheduling is a concern.

Cost

The following table summarizes the estimated capitd, O&M, and totd dternative present worth
cost. A detailed cost spreadshect is presented in Appendix C.

AlternativeMC-4
Containment/Capping

Egtimated Capital Estimated Present Estimated Present
Cost Worth O&M Cost Worth Total Cost
(6 (6 %
2,620,000 90,000 2,710,000

The estimated capital costs are for placement of the AquaBloka materid. The O&M costs are for
the subsequent monitoring of the cover in the bayou over a 5-year period.
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This section presents a comparative andysis of the aternatives based on the three EE/CA evduation
criteria of effectiveness, implementability and cost. A semi-quantitative rating system is used to rate
the relative performance of each dternative. Effectiveness is given more emphasis with each of the
five effectiveness subcriteria assigned 3 possible points, for a totd possble 15 rating points.
Implementability and cost were assigned 5 possible rating points each. The comparative andysis for
the West Ditch Area is presented in Section 6.1 and summarized in Table 6-1. The comparative
andysisfor the Main Channdl is presented in Section 6.2 and summarized on Table 6-2.

6.1 WEST DITCH AREA

Effectiveness

Overdl Protection of Human Hedth and the Environment

The dternatives were evaduated againg ther ability to provide additiond protection for human and
ecological receptors by targeting sediments above the cdculated EDC concentration godl.
Alternative WD-1 rates the lowest with respect to overdl protection of human hedth and the
environment because there would not be any action to reduce Site risks beyond that which occurs
naturdly with sedimentation and degradation.  Alternatives WD-2 (Removad and Offdte
Incineration/Digposad) and WD-3 (Remova and Ongite Thermd Desorption) remove condtituents
from the system and therefore provide greater protection than the containment/capping dternative

(WD-4),

Basad on the above anadyss, the rating of these dternatives for overal protection of human hedth
and the environment is as follows (rating score of 3 indicates the highest rdlative performance againg
the criterion, score of O the least):

Alternatives WD-2 and WD- 3 were given arating score of 3.
Alternative WD-4 was given arating score of 2.
Alternative WD- 1 was given arating score of 0.
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Compliance with ARARs

All of the dternatives could be implemented to comply with the identified actionspecific and
location-specific ARARs.  Compliance with Section 404 of the Clean Water Act, the LPDES
permit requirements for water management, and compliance with the land disposal redtrictions are
the mogt critical to the implementation.  Alternative WD-3 would also have to comply with the
subgtantive requirements of permitting a hazardous waste unit but an actud permit would not be
required. All four dternatives were given arating score of 3.

Long-Term Effectiveness and Permanence

The removd dternatives (WD-2 and WD-3) are smilar with respect to long-term effectiveness
because the contaminated sediments would be permanently removed from the West Ditch Area.
After removd, the materia would be either sent to acommercid incinerator or other disposa facility
(WD-2) or treated onsite with a therma desorber and the trested materid sent to a permitted
landfill (WD-3). The containment dternative (WD-4) is rated as less effective and permanent
because contaminated sediments would be left in place. Alternative WD- 1 rates the lowest because
the effectiveness of naturd recovery is uncertain.

Based on the above andlyss, the rating of these dternatives for long-term effectiveness and
permanence is as follows (rating score of 3 indicates the highest relative performance againg the
criterion, score of O the least):

Alternatives WD- 2 and WD- 3 were given arating score of 3.
Alternative WD-4 was given arating score of 2.

Alternative WD-1 was given arating score of 0.

Reduction of Mohility, Toxicity, or Volume

With dl four of the dternatives there would be a decrease in effective toxicity (availability) and
mohbility resulting from remova, cortainment or natura recovery. Alternative WD-2 (Remova and
Offgte Incineration/Disposd) and WD-3 (Remova and Ongite Therma Desorption) rate the highest
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for this criterion. They both involve treatment technologies that reduce the toxicity and volume of
contaminants and then digpose of the treated materias in a permitted landfill.

Containment/Capping (Alternative WD-4) rates higher than Naturd Recovery (Alternative WD-1)
due to the greater reduction in mobility and effective toxicity caused by the containment.

Based on the above andysis, the raing of these dternatives againg mohility, toxicity, and volume
reduction is as follows (rating score of 3 indicates the highest relative performance againgt the
criterion, score of 0 the least):

Alternatives WD- 2 and WD- 3 were given a rating score of 3.
Alternative WD-4 was given arating score of 1.

Alternative WD-1 was given arating score of 0.

Short-Term Effectiveness

The removd dternaives (WD-2 and WD-3) potentidly would have the most adverse short-term
effects. Emissons would be difficult to control around the dewatering and therma desorption
operations for Alternative WD-3 and therefore it is rated lower that Alternative WD-2 for this
criterion.  Alternative WD-2 (Removd and Offsite Incineration/Disposd) aso has a smdl potentia
for exposure to the community during transportation of the materid to the offgte incinerator due to
accidentd discharge resulting from a traffic accident or other smilar incident. This potentid would
be minimized with proper selection, training and oversight of subcontractors. There is a potentid for
releases of condtituents down the bayou during the remova action; however, this potentiad would be
mitigated through engineering controls during removd. For the containment dternative (WD-4), the
underlying contaminated sediments would consolidate and potentially release some EDC to the
water column; the effects of these releases are uncertain.

Based on the above analyss, the rating of these dternatives for short-term effectivenessis as follows
(reting score of 3 indicates the highest relative performance againgt the criterion, score of O the
least):
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Alternative WD-1 was given arating score of 3.
Alterngtive WD-4 was given arating score of 2.
Alternative WD-2 was given arating score of 1.

Alternative WD- 3 was given arating score of 0.

I mplementability

The remova action dternatives (WD-2 and WD-3) would be moderately difficult to implement.
Removd is assumed to be ether with a hybrid dredge or vacuum truck, which would be dow.
Monitoring and engineering measures to control vapors may aso cause some delays. Temporary
diverson of the bayou would be difficult and there are concerns about ability to control the flow. It
may not be feasible to divert the bayou during storm events and therefore locdized removal areas
would have to be completed or protected prior to storm flow. Alternative WD-2 (Remova and
Offgite Incineration/Disposd) is rated higher than Alternative WD-2 (Removd and Onsite Therma
Desorption) because it would be difficult to handle and desorb wet sediments and bench-scale
testing would be required prior to full-scae implementation.

Alternative WD-4 would aso be moderatdly difficult to implement. The mattress would have to be
filled on shore and floated out over areain sections to minimize suspension of sediments. It may be
difficult to control laterd movement of the soft sediments (i.e, a mud wave) when placing the
meattress. The periodic flooding of the bayou may make placement difficult.

Alternative WD-1 is easily implementable from atechnica basis.

Basad on the above andyd's, the rating of these aternatives for implementability is as follows (rating
score of 5 indicates the highest reltive performance againgt the criterion, score of O the least):

Alternative WD-1 was given arating score of 4.
Alternatives WD- 2 and WD-4 were given a rating score of 2.

Alternative WD-3 was given arating score of 1.
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Cost

The estimated codts for the dternatives are summarized bel ow:

Present Worth Total Present
Capital Cost O&M Cost Worth Cost
Alternative ) (%) %)
Alternative WD-1 100,000 160,000 260,000
Alternative WD-2 7,100,000 0 7,100,000
Alternative WD-3 6,330,000 0 6,380,000
Alternative WD-4 1,070,000 20,000 1,090,000

Based on the above andysis, the rating of these aternatives for cogt is as follows (rating score of 5
indicates the highest relative performance againg the criterion, score of 0 the least):

Alternative WD-1 was given arating score of 4.
Alternative WD-4 was given arating score of 3

Alternatives WD-2 and WD- 3 were given arating score of 1.
West Ditch Area Summary

Table 6-1 summarizes the rating scores for the four West Ditch Area removd action dternatives.
Alternative WD-2 (Dredging and Offgte Incineration/Disposd) ranks the highest for effectiveness
(13 out of apossible 15 rating points) and aso has the highest composite score.

6.2  MAIN CHANNEL

Ovedl Protection of Human Hedth and the Environment

The dternatives were evauated againg their ability to provide additional protection for ecologica
receptors by targeting the areas within the Main Channd where sediment congtituents have the
greatest potentia to impact Site risk.  Alternative MC-1 rates the lowest with respect to overal
protection because there would not be any action to reduce Site risks beyond that which occurs
naturaly with sedimentation and biodegradetion. The dredging dternatives (Alternative MC-2 and
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MC-3) remove condituents from the sysem and therefore provide more protection than
containment (Alternative MC-4).

Based on the above analyds, the rating of these dternatives for overal protection of human hedth
and the environment is as follows (rating score of 3 indicates the highest relative performance againgt
the criterion, score of 0 the least):

Alternatives MC-2 and MC-3 were given arating score of 3.
Alternative MC-4 was given arating score of 2.

Alternative MC- 1 was given arating score of O.

Compliance with ARARS

All of the dternatives could be implemented to comply with the identified actionspecific and
location-gpecific ARARs.  Compliance with the subgtantive requirements of Section 404 of the
Clean Water Act and the LPDES permit requirements for water management are the most criticd to
the implementation. All four dternatives are given arating score of 3.

Long- Term Effectiveness and Permanence

The long-term effectiveness of Alternative MC-1 is uncertan without additional studies on
sedimentation and biodegradation. The dredging dternatives (MC-2 and MC-3) are amilar with
respect to long-term effectiveness because dredging will result in permanent remova of
contaminated sediments from the bayou. After removd, the dredged materia will be secured in a
landfill (for Alternative MC-2) or in ongte ponds (for Alternative MC-3). Alternative MC-4
(Containment/Capping) rates lower than the dredging adternatives because there are uncertainties
associated with the long-term tability of the AquaBlokd cover. The potentid for erosion and
compatibility with Site conditions would have to be determined prior to placement of the
AquaBloka .

Based on the above andyss, the raing of these dternatives for long-term effectiveness and
permanence is as follows (rating score of 3 indicates the highest rdative performance againg the
criterion, score of O the least):
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Alternatives MC-2 and MC-3 were given arating score of 3.
Alternative MC-4 was given arating score of 2.

Alternative MC-1 was given arating score of O.

Reduction of Mohility, Toxicity, or Volume

With dl four of the dterndives there would be a decrease in effective toxicity (avalability) and
mobility resulting from sedimentation and natura recovery. Alternatives MC-2, MC-3 and MC-4
provide added reductions due to the containment and remova actions. Alternative MC-4
(Containment/Capping) would be effective a reducing mobility and availability because the residud
materid would be covered, but the volume of contaminated sediments in the bayou would not be
reduced. The dredging aternatives (Alternatives MC-2 and MC-3) would reduce the volume of
contaminated sediments in the bayou and adso would provide an ultimate reduction in mobility and
avalability by placing the materid within secure containment.  With dredging, however, there may
be an immediate short-term increase in both these parameters from resuspension of sediments
during dredging. Engineering controls would be implemented to minimize resuspenson There
would be some resuspension with Alternative MC-4, but it would be less than with dredging.

Basad on the above andysis, the rating of these dternatives againgt mohility, toxicity, and volume
reduction is as follows (rating score of 3 indicates the highest relaive peformance agang the
criterion, score of 0 the least):

Alternatives MC-2 and MC-3 were given arating score of 2.
Alternative MC-4 was given arating score of 1

Alternative MC-1 was given arating score of 0.

Short-Term Effectiveness

The dredging dternatives (MC-2 and MC-3) would have the most adverse short-term effectswith
remova of the sediments. A Site-specific Health and Safety Plan would be required to ensure
protection of remediation workers during al phases of planning, construction and monitoring of this
option. The Health and Safety Plan should aso address the necessary procedures to diminate any
potential exposures to people outside of the work area. Appropriate engineering and monitoring
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controls would be evaluated and implemented as needed in order to protect the remediation
workers, plant workers and community from any unacceptable exposure arising from the dternative.
Alternative MC-2 (Removad and Offdte Disposd) aso has a smdl potentia for exposure to the
community during trangportation of the materid to the digposd facility due to accidentd discharge
resulting from a traffic accident or other smilar incident. This potentia would be minimized with
proper selection, training and oversight of subcontractors.

Based on the above analydis, the rating of these dternatives for short-term effectivenessis as follows
(rating score of 3 indicates the highest rlative performance againgt the criterion, score of O the
least):

Alternative MC- 1 was given arating score of 3.
Alternative MC-4 was given arating score of 2.

Alternatives MC-2 and MC-3 were given arating score of 1.

I mplementability

The dredging dternatives (MC-2 and MC-3) would be moderatdly difficult to implement due to the
shdlow water, bayou crossings, potentia for underwater obstructions and logistical concerns related
to access and piping sediment long disances. Alternative MC-3 would be more difficult to
implement than MC-2 because the fine-grained sediments and high organic content would make
dewatering difficult.

Due to technicd feaghility issues, Alternative MC-4 (Containment/Capping) is considered more
difficult to implement then the dredging dternatives (MC-2 and MC-3). The AquaBloka
technology is not very mature. There is poor access to the bayou shordine and AquaBloké
goplication would be by helicopter for gpproximately 80 percent of the covered aress, the feasbility
of ataining adequate and consstent coverage with a helicopter is a concern. Bench scde and/or
fidd scde testing would be required to determine the gpplicability of AquaBloka to the Site
conditions. The technology is not widely used so scheduling may dso be anissue.
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Alternative MC- 1 is eadly implementable from atechnica bads.

Based on the above andysis, the rating of these dternatives for implementability is as follows (rating
score of 5 indicates the highest relative performance againgt the criteria, score of 0 the least):

Alternative MC- 1 was given arating score of 4.
Alternative MC-3 was given arating score of 3.
Alternative MC-2 was given arating score of 2.

Alternative MC-4 was given arating score of 1.

Cost

The estimated costs for the adternatives are summarized below:

Present Worth Total Present
Capital Cost O&M Cost Worth Cost
Alternative ©) (%) %)
Alternative MC-1 190,000 460,000 650,000
Alternative MC-2 7,340,000 0 7,340,000
Alternative MC-3 4,990,000 80,000 5,070,000
Alternative MC-4 2,620,000 90,000 2,710,000

Based on the above andysis, the rating of these dternatives for cost is as follows (rating score of 5
indicates the highest relative performance againg the criteria, score of 0 the least):

Alternative MC- 1 was given arating score of 5.
Alternative MC-4 was given arating score of 4.
Alternative MC-3 was given arating score of 3.

Alternative MC-2 was given arating score of 2.
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Main Channd Summary

Table 6-2 summarizes the rating scores for the Main Channd area dterndives. Alternative MC-2
(Dredging and Offgte Digposd) and Alternative MC-3 (Dredging and Onsite Consolidation) rank
the highest for effectiveness (12 out of a possible 15 rating points). Alternative MC-3 has the
highest composite score because it rates better for implementability and cost than Alternative
MC-2.
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Conddering the redive performance of the dternaives agangt the EE/CA evdudtion criteria
summarized on Table 61 and 6-2, the recommended remova action dternatives are Alternative
WD-2 (Removd and Offgte Incineratior/Digposd) for the West Ditch Areaand Alternative MC-3
(Dredging and Ondte Consolidation) for the Man Channd. These dterndives are summarized
below:

WEST DITCH AREA - Sediments will be removed from the West Ditch Area and transported
offgte for incineration/digposa. A barrier system and cover will then be placed over the underlying

clay.

Removal - The remova action will include sediments within the West Ditch Area that are
above the risk-based remova action concentration, and 0.5 feet of the underlying clay.
Sediment remova will be conducted in a manner to minimize the release of voldile
condituents, and aso to minimize the amount of water that is generated. Two potentia
remova options are presented in this EE/CA, remova with a vacuum truck and remova
with a hybrid mechanica/hydraulic dredge. The sdlected remova option will be determined
in the design phase. Temporary diverson structures will be ingtdled to divert the bayou
during the removd activities.

Off-Site Incineration/Disposal - Some of the materid removed from the West Ditch
Area will likely be subject to land digposal restrictions.  Accordingly, this materia will be
trangported offste to a permitted commercia hazardous waste incinerator. Excavated
materias that are not subject to land disposa redtrictions will be disposed of at an offgte
disposd facility permitted to accept the waste.

Barrier System and Cover - A barrier system will be constructed on top of the underlying
clay. Conceptudly, the barrier sysem will congst of the following three layers from the
bottom up:

1 A barrier layer directly on top of the clay to impede the verticd movement of water
and sediments,

2 A protective layer to protect the barrier layer; and

3 Sand/sit cover materid to provide a substrate with a texture Smilar to naturd
conditions (minimum of one-foot thick).
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There are three options for barrier sysem configurations presented in this EE/CA. The
configuration to be use will be determined in the design phase.

MAIN CHANNEL - Sedimentswill be dredged from sections within the Bayou Verdine channd.
The dredged materia will be pumped to the Trousdale Road Ponds (two ponds located on the west
sde of the Conoco facility) where the sediments will settle out and consolidate. A soil cover will be
constructed over the Trousdade Road Ponds, the area will be regraded and vegetation will be
established. Post-congtruction monitoring of the Trousdale Road Ponds will be conducted.

Dredging - Sediments will be dredged from sections within Reaches 1 and 2 of the Bayou
Verdine channd that have the grestest potentid to impact Site risks. The dredging will
congst of one pass with a smal hydraulic dredge to remove the upper nomina 1-foot of
sediments. A second pass will be made over the northern section of Reach 1 to remove an
additiona 1-foot of materid.

Consolidation - The dredged sediments will be pumped to the Trousdale Road Ponds.
The sediments in the Trousdale Road Ponds will be alowed to settle and dewater, and the
water will be pumped through a multimedia filter and then to Conoco's permitted
Wastewater Treatment facility.

Cover Placement - After consolidation, a geotextile and geogrid will be placed over the
dredged materid in the ponds to provide a siitable base for heavy equipment and the
overlying cover layer. A s0il cover will be placed over the geotextile/geogrid and the area
will be regraded to be consstent with the surrounding topography. The area will be
vegetated with grasses or other appropriate upland plants to maintain the integrity of the
cover.

Monitoring - Groundwater monitoring will be conducted for the Trousdale Road Ponds
and there will dso be monitoring of the competency of the cover sysem. A 5-year
monitoring period is assumed.
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